
ADF8G TECHNICAL DATA REPORT NO, 213 STATE OF ALASKA 
(L imi ted D i s t r i b u t i o n )  Steve Cowper, Governor 

SEPARATION OF PRINCIPAL TAKU RIVER AND PORT SNETTISHAM SOCKEYE 

SALMON (Oncorh~nchus nerka STOCKS I N  SOUTHEASTERN ALASKA AND 

CANADIAN FISHERIES OF 1986 BASED ON SCALE PATTERN ANALYSIS 

BY : 

Andrew J, McGresor 

and 

Susan L, Walls 

August 1987 

-- 

ALASKA DEPARTMENT OF FISH. AND GAME Don W ,  Col l insworth 
P ,0, Box 3-2000, Juneau, Alaska 99802 Comi ssioner 



ADF&G TECHNICAL DATA REPORTS 

This ser ies  o f  repor ts  i s  designed t o  f a c i l i t a t e  prompt 
repor t ing  of data from studies conducted by the Alaska 
Department of Fish and Game, espec ia l l y  studies which 
may be o f  d i r e c t  and i n e d i a t e  i n t e r e s t  t o  s c i e n t i s t s  
o f  o ther  agencies. 

The primary purpose o f  these repor ts  i s  presentat ion of 
data. Descr ip t ion o f  programs and data c o l l e c t i o n  methods 
i s  included on ly  t o  the extent  required f o r  i n t e r p r e t a t i o n  
of the data. Analysis i s  genera l ly  l i m i t e d  t o  t h a t  neces- 
sary f o r  c l a r i f i c a t i o n  o f  data c o l l  ec t ion methods and 
i n te rp re ta t i on  o f  the basic data. No attempt i s  made i n  
these repor ts  t o  present ana lys is  o f  the data r e l a t i v e  t o  
i t s  u l t ima te  o r  intended use. 

Data presented i n  these repor ts  i s  intended t o  be f i n a l  , 
however, some rev is ions  may occasional ly  be necessary. 
Minor r ev i s i on  w i l l  be made v i a  e r ra ta  sheets. Major 
rev is ions  w i l l  be made i n  the fonn o f  rev ised reports. 
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ABSTRACT 

Linear  d i sc r iminan t  func t ion  a n a l y s i s  of s c a l e  p a t t e r n s  and age composi t i o n  
d a t a  were used t o  a l l o c a t e  D i s t r i c t  111 and Canadian Taku River commercial 
ca t ches  and t h e  Canadian Taku River escapement t o  s tock  group of o r i g i n .  The 
t o t a l  D i s t r i c t  111 ha rves t  of 72,780 sockeye salmon was comprised of an 
es t imated  83.4% (60,700 f i s h )  bound f o r  spawning s i t e s  in  t h e  Taku River 
dra inage  and 16.6% (12,080 f i s h )  des t ined  f o r  l ake  systems i n  t h e  Port  
S n e t t i  sham dra inages .  The con t r ibu t ions  of  s p e c i f i c  s tock  groups were: 30.3% 
from Mainstem Taku River ,  26.6% from L i t t l e  Trapper Lake, 20.4% from 
Tatsamenie Lake, 9.0% from Crescent Lake, 7.6% from Speel Lake, and 6.1% from 
Kuthai Lake. The c o n t r i b u t i o n s  of Snet t isham s tocks  (Crescent  Lake and Speel 
Lake) were much h igher  (44.2%) in  t h e  supplemental f i s h e r y  openings in  
southern D i s t r i c t  111 than in  t h e  t r a d i t i o n a l  D i s t r i c t  111 f i s h e r y  openings 
(15.0%). The Canadian i n r i v e r  ha rves t  of sockeye salmon was comprised of an 
est imated 39.7% L i t t l e  Trapper Lake, 35.0% Mainstem, 14.3% Tatsamenie Lake, 
and 11.0% Kuthai Lake f i s h .  United S t a t e s  fishermen harvested an est imated 
64.0% t o  70.7% of  t h e  Total Allowable Catch (TAC) of sockeye salmon bound f o r  
t h e  Taku River dra inage ,  which i s  l e s s  than t h e  85% t o  which they  were 
e n t i t l e d  by provis ions  of t h e  U.S.-Canada P a c i f i c  Salmon Trea ty  of 1985. 
Canadian fishermen took an est imated 15.5% t o  17.2% of t h e  TAC, s l i g h t l y  more 
than t h e i r  en t i t l emen t  of 15%. Temporal t r e n d s  i n  s tock  composition were 
s i m i l a r  among samples from t h e  D i s t r i c t  111 and Canadian i n r i v e r  f i s h e r i e s  
and t h e  i n r i v e r  escapement p a s t  Canyon Is land .  Resul t s  from a d u l t  tagging 
s t u d i e s  provide independent s tock  t iming d a t a  t h a t  agree c l o s e l y  with r e s u l t s  
from a n a l y s i s  of  s c a l e  p a t t e r n s  and age composition d a t a .  

K E Y  WORDS: sockeye salmon, Oncorhynchus nerka,  s c a l e  p a t t e r n s ,  age 
composition, Taku River ,  ca tch  a1 1 oca t  i  on, P a c i f i c  Salmon 
Trea ty .  



INTRODUCTION 

The Taku River i s  a ' transboundary'  r i v e r ;  i t  o r i g i n a t e s  i n  c e n t r a l  B r i t i s h  
Columbia and f lows southwest through t h e  Coastal Range mountains and 
Southeast  Alaska t o  t h e  P a c i f i c  Ocean (Figure 1 ) .  The Taku River suppor ts  
numerous s tocks  of salmon t h a t  a r e  harvested i n  U.S. and Canadian f i s h e r i e s .  
The U.S. -Canada P a c i f i c  Salmon Treaty of 1985 e s t ab l  ished conserva t ion  and 
ha rves t  sha r ing  o b j e c t i v e s  f o r  the Taku River sockeye salmon run. Provis ions  
s p e c i f i e d  by t h e  Trea ty  f o r  t h e  Taku River in  1985 and 1986 were t o  achieve 
an in t e r im  escapement goal of 71,000 t o  80,000 sockeye salmon i n t o  Canadian 
po r t ions  of t h e  Taku River and allow t h e  U.S. an 85% sha re  and Canada a 15% 
sha re  of t h e  add i t i ona l  sockeye salmon of Canadian Taku River o r i g i n  
ava i l  ab l e  f o r  ha rves t  ( t h e  t o t a l  a1 lowable ca t ch ,  o r  TAC) . 
The U.S. a l lo tment  of Taku River sockeye salmon i s  taken p r imar i ly  i n  t h e  
t r a d i t i o n a l  D i s t r i c t  111 g i l  l n e t  f i s h e r y  in  t h e  Taku In le t -S tephens  Pass- 
age-Por t  Snet t isham a rea  (Figure 2 ) ,  although unknown but  assumed small 
numbers a r e  taken i n  o t h e r  Southeastern A1 aska f i s h e r i e s  (McGregor 1985). 
Sockeye salmon bound f o r  Alaskan spawning s i t e s  i n  Por t  Snet t isham (Crescent  
and Speel l akes )  a r e  a l s o  harvested in  t h e  D i s t r i c t  111 f i s h e r y .  Catches in  
D i s t r i c t  111 have averaged 76,266 sockeye salmon annual ly from 1976-1985, and 
have ranged from 31,821 t o  123,451 f i s h .  The ma jo r i t y  of  t h e  D i s t r i c t  111 
harves t  has been taken in  Taku I n l e t .  Port  Snet t isham sockeye salmon s tocks  
a r e  extremely depressed r e l a t i v e  t o  h i s t o r i c a l  l e v e l s .  Port  Snet t isham has 
been c losed  t o  f i s h i n g  during much of t h e  season in  r ecen t  y e a r s  t o  reduce 
t h e  ca t ch  of Snet t isham s tocks  and begin r ebu i ld ing  t h e s e  runs .  In 1986 an 
experimental 1-day per  week d r i f t  g i l l n e t  f i s h e r y  was conducted dur ing  t h e  
month of J u l y  i n  southern D i s t r i c t  111, south of t h e  en t rance  t o  Port  
Snet t isham (Figure  2 ) ,  t o  a s se s s  t h e  a v a i l a b i l i t y  of hatchery o r i g i n  chum 
salmon in  t h i s  a r ea .  

The Canadian a l lo tment  of Taku River sockeye salmon i s  taken in  a g i l l n e t  
f i s h e r y  t h a t  occurs  i n  t h e  Taku River wi th in  20 ki lometers  upstream of t h e  
border between Alaska and Canada (Figure 1 ) .  Catches have averaged 15,541 
sockeye salmon s i n c e  t h e  f i s h e r y  began i n  1979, and have ranged from 3,144 t o  
27,242 f i s h .  

Imp1 ementation of  Trea ty  guide1 ines  r equ i r e s  two c r i t i c a l  p i eces  of i n f o r -  
mation: 1 )  escapement e s t ima te s  f o r  t h e  Taku River ,  and; 2) e s t ima te s  of t h e  
con t r ibu t ion  of  Taku River s tocks  t o  t h e  D i s t r i c t  111 f i s h e r y .  An a d u l t  
mark-recapture program has been j o i n t l y  operated on t h e  Taku River a t  Canyon 
Is land  by t h e  Alaska Department of Fish and Game (ADF&G) and t h e  Canadian 
Department of  F i s h e r i e s  and Oceans (DFO) s i n c e  1984 t o  provide inseason 
escapement e s t ima te s .  Sca le  p a t t e r n  a n a l y s i s  (SPA) has been used s i n c e  1983 
t o  e s t ima te  c o n t r i b u t i o n s  of Taku River and Port  Snettisham sockeye salmon t o  
t h e  D i s t r i c t  111 f i s h e r y  on a post-season b a s i s .  In 1986, an inseason SPA 
program based on d a t a  from h i s t o r i c a l  s c a l e  c o l l e c t i o n s  was i n s t i t u t e d  t o  
a l l o c a t e  D i s t r i c t  111 ca t ches .  

SPA s t u d i e s  were modified on a post-season b a s i s  i n  1986 t o  provide f i n e r  
r e s o l u t i o n  of s tocks  in  D i s t r i c t  111 ca t ches .  In c o n t r a s t  t o  t h e  p r i o r  yea r s '  
and inseason ana lyses  i n  which mixed-stock ca tches  were a l l o c a t e d  only t o  
e i t h e r  t h e  pooled Taku River (Canada) o r  Port  Snettisham (U.S.) groups, t h e  



1986 post-season analysis was refined using extensive scale coll ections from 
a l l  known major Taku River and Port Snettisham spawning groups t o  develop 
more stock-speci f i  c standards for cl assi fying catches. In addition, i  nriver 
samples from the Canadian fishery and the Taku River escapement by Canyon 
Island were classif ied for the f i r s t  time to  stock group of origin.  

The purpose of th i s  report i s  t o  document the methodology used and resul ts  
obtained from 1986 SPA studies of Taku River and Port Snettisham sockeye 
salmon. The data provide basic s t a t i s t i c s  for use in assessing the t reaty 
performance of the U.S. and Canadian f isheries  targeting on Taku River 
sockeye salmon and in developing a more stock-specific data base than was 
previously avai 1 able. 

METHODS 

Number of Fish 

We obtained catch s t a t i s t i c s  for Distr ic t .111 from the Division of Commercial 
Fisheries, ADF&G; these s t a t i s t i c s  were compilations of fishermen sales 
receipts ( f i sh  t icke ts )  and were current as of 18 February 1987. Supplemental 
southern Dis t r ic t  111 catches were a l l  assigned by ADF&G t o  Subdistrict  20, 
even though some of the catch was taken in Subdistrict  31 (see Figure 2 for  
the locations of the subdis t r ic t s ) .  Since Subdistrict  20 was n o t  open during 
the t radi t ional  Distr ic t  111 fishery, catches from t h i s  subdistr ic t  represent 
the en t i re  supplemental fishery catch. Harvest s t a t i s t i c s  for  the Canadian 
inriver fishery were provided by the Canadian Department of Fisheries and 
Oceans (Sandy Johnston, D F O ,  Whitehorse, Yukon Terr i tory) .  Catches were 
reported by fishing period and were assigned t o  a s t a t i s t i c a l  week. Each 
s t a t i s t i c a l  week began a t  12:Ol p.m. Sunday and ended the following Saturday 
a t  midnight. Weeks were sequentially numbered beginning with the f i r s t  Sunday 
of the calendar year. 

The escapement to  Port Snettisham was enumerated a t  counting weirs located a t  
the out le t s  of Crescent Lake and Speel Lake. Tagging and recapture methods 
were used t o  estimate the escapement of sockeye salmon t o  the Canadian 
portion of the Taku River drainage (McGregor and Clark 1987). Weirs were 
operated by the DFO a t  L i t t l e  Trapper Lake, L i t t l e  Tatsamenie Lake, and the 
Hackett River t o  count escapements of these specific spawning stocks in the 
Taku River drainage. 

Sample Col 1 ect  i  on and Preparation 

Scales were coll ected and prepared using procedures descri bed by Cl u t t e r  and 
Whitesel (1956). Scales were taken from the 'preferred area' of the f i sh ,  
located on the l e f t  side of the f ish approximately two rows above the la teral  
l ine  and on the diagonal row of scales downward from the posterior insertion 
of the dorsal f i n .  Scales were mounted on gummed cards. 

Employees of the ADF&G, Commercial Fisheries Division, sampled Dis t r ic t  111 
catches aboard tenders and a t  the fishing ports of Douglas, Petersburg, and 
Excursion In le t .  Samplers recorded the sex of each f ish sampled, t o o k  1 
scale,  and subsampled approximately 25% of the f ish for length (mid-eye t o  
fork of t a i l )  measurements. The Canadian inriver harvest was sampled by 



ADF&G and DFO employees. Samplers recorded the sex of each f i sh  sampled, took 
5 scal es ,  and recorded 1 ength (post-orbi t to  hypural pl a te)  measurements from 
a l l  f i sh .  Similar procedures were used to  sample escapements; 1 scale per 
f ish and mid-eye to  fork length measurements (MEF) were taken from Alaskan 
systems, while 5 scales per f ish and post-orbit t o  hypural plate length 
measurements (POH) were taken from Canadian headwater systems. Several 
hundred f ish were sampled from the Canadian inriver harvest for  both MEF and 
POH lengths. POH lengths were then standardized t o  MEF measurements according 
to  the following 1 inear regression developed from the paired lengths: 

MEF = 1.039767 (POH) + 45.30311 

Permanent transparent impressions of the scales were made by attaching s t r ip s  
of cellulose acetate t o  the gummed cards and subjecting them t o  heat and 
pressure in a hydraulic scale press. Scale images were enlarged and projected 
by transmitted l ight  onto a ref lect ive surface for  aging and digi t iz ing.  

Aqe and Sex Com~osition 

Ages were determined by visual ly  examining images of scale impressions 
projected a t  moderate (80X) magnification with a microfiche reader. Cri ter ia  
used to  determine ages were similar to  those of Mosher (1968). Scales from 
f ish sampled on the spawning grounds occasionally exhibited resorption a1 ong 
the i r  outer edges. In cases where scale resorption made distinguishing marine 
age d i f f i c u l t ,  length frequency histograms were used to  a s s i s t  in determining 
the correct marine age (Tesch 1970). Ages were recorded in European notation 
(numerals preceding the decimal refer  to  the number of freshwater annuli; 
numerals following the decimal are the number of marine annuli ; to ta l  age i s  
the sum of these two numbers plus one). Detailed age, sex, and s ize data are 
not presented in t h i s  report ,  but can be found in McPherson e t  a l .  (1987). 

Catch : 

Sampling goals for  determining the age composition of the harvests were se t  
t o  enable the t rue proportion of each major age group in the catch during 
each fishing period to  be simultaneously estimated to  within +/-5 
percentage points nine times o u t  of ten (Bernard, D . R .  1982. Statewide 
standards for  sampl ing s izes  for  AWL. ADF&G, Commercial Fisheries Division. 
Unpubl ished memorandum). Sample goals were met for  most fishing periods in 
the Dis t r ic t  111 fishery. Low catches and limited ava i lab i l i ty  of f ish t o  
sample in the Canadian inriver and U . S .  supplemental southern Dis t r ic t  111 
f i sher ies ,  however, prevented desired sample s izes  from being achieved in 
each fishing period for  these f isheries .  Because the age composition of 
catches often changed significantly between fishing periods, samples from 
several periods were seldom combined, and lower levels of the accuracy and 
precision of age composition estimates resulted for  these f isheries .  Standard 



errors  (SE) of the age class  proportions were calculated using standard 
binomi a1 formul as ,  where: 

Pij(1'Pij) 
SE of age i i n  strata j ( S E ; ~ )  = 4; 

where i = age class 
j = sample stratum 
Pij = proportion of fish caught of age i in stratum j 
nj = sample size for stratum j 

The age dis t r ibut ion and associated standard errors  for  the total  catch in 
each fishery were estimated by weighting the estimated sample dis t r ibut ion 
and i t s  standard error  for  each stratum by the to ta l  catch during the same 
stratum, where: 

SE of total forage i (SE,) = 1 
7 

where Cj = catch of fish in stratum j. 

Escapement: 

Scales were collected from escapements to  the Port Snettisham and Taku River 
drainages, and age compositions were estimated fo r  various spawning stocks. 
The age compositions of Snettisham returns to  Crescent and Speel lakes were 
estimated by aging scales collected a t  counting weirs on the out le t  streams 
of each system. Scales were also collected a t  counting weirs in the Taku 
River drainage, a t  L i t t l e  Trapper Lake, Tatsamenie Lake, and the Hackett 
River. Samples were periodically taken t h r o u g h o u t  the return in weir t raps a t  
each of the weir s i t e s .  Numerous other spawning s i t e s  in the Taku River 
drainage were sampled with beach seines,  g i l lne t s ,  spears, and by carcass 
sampling. These locations were sampled on only one or several days, thus 
samples might n o t  have represented the t rue age composition of spawners from 
these s i t e s  over the en t i r e  season as closely as did samples collected 
through time a t  the weirs. Scale samples were also taken in conjunction with 
the Taku River escapement enumerati on program a t  Canyon Is1 and. Fi shwheel s  
were used a t  t h i s  location t o  capture f i sh  for  tagging and sampling 
throughout the duration of the run. The abundance and age composition of the 
en t i re  Taku River escapement past Canyon Island were estimated using t h i s  
data (McPherson e t  a l .  1987).  



Stock Identification 

Age composition data and l inear  discriminant function (LDF) analysis of scale 
measurements were used t o  allocate Distr ic t  111 and Canadian inr iver  harvests 
and the Taku River escapement to  run of origin.  

Scal e Measurements : 

Scale images were magnified t o  100 power and projected onto a Talos Digi - 
t iz ing Tablet using equipment similar t o  that  described by Ryan and Christie 
(1976). Measurements were made and recorded with an IBM microcomputer- 
controlled digi t iz ing system using software modified by Larry Talley (ADF&G, 
Commercial Fisheries Division, Douglas). Measurements were made along the 
anterior-posterior axis of the scale. Circul i were counted and distance 
measurements between circul i  were taken in each of three scale zones (Figure 
3 ) .  The zones were: (1) the center of the scale focus to  the l a s t  circulus of 
the f i r s t  freshwater annulus, (2) the l a s t  circulus of the freshwater annulus 
t o  the l a s t  circulus of freshwater growth (plus growth), and (3) the l a s t  
circulus of freshwater growth to  the l a s t  circulus of the f i r s t  ocean 
annul us. Seventy-four scale characters, including circul i counts, incremental 
distances, and ra t ios  and/or combinations of these variables, were calculated 
from the basic measurements (Appendix Table 1 ) .  

Discriminant Analysis: 

Linear discriminant function analysis of scale patterns has been used since 
1983 t o  c lassify Distr ic t  111 catches to  run (and nation) of origin (McGregor 
1985, 1986; Oliver and McGregor 1986). Mixed-stock samples from the 1983 and 
1984 fishing seasons were allocated to  e i ther  the Taku River (Canada) or Por t  
Snetti sham (U.S.) using 1 inear discriminant functions based on pooled scale 
samples from each drainage. Because the Taku River r u n  i s  comprised of a 
number of stocks that  exhibit different  scale patterns and the migratory 
timing of these stocks vary through Distr ic t  111 and the lower Taku River, a 
ser ies  of time-speci f i c  1 inear discriminant functions were developed t o  
improve classif icat ion methods used t o  apportion Dis t r ic t  111 catches in 1985 
(01 iver and McGregor 1986). Scales collected a t  the Canyon Island tagging 
s i t e  during two week time intervals were used t o  represent the Taku River r u n  
in L D F  models which, when adjusted for  a 3-4 day lag time for  f i sh  t o  travel 
between Dis t r ic t  111 and Canyon Island, were used t o  c lassify 1985 Dis t r ic t  
111 catches. 

A program was in i t ia ted  in 1986 to  provide estimates of the stock composition 
i n  Dis t r ic t  111 on an inseason basis. Pooled samples from 1985 escapements t o  
the Taku River and Port Snettisham were used as 'h is tor ical  standards' for  
creating l inear  discriminant functions used t o  c lassify catches. Stock 
composition estimates were provided t o  fishery managers within 24 t o  48 hours 
a f t e r  each fishing period, and prior t o  the formulation of the following 
week's fishing plan. 

Extensive scale sampling of a l l  known major Taku River and P o r t  Snettisham 
spawning stocks was conducted by the ADF&G, DFO,  and National Marine 
Fisheries Service-Auke Bay Laboratory (NMFS) in 1986. This data se t  enabled 
us to  develop more stock-specific standards on a post-season basis t o  
reclassify 1986 Distr ic t  111 catches. In addition, appropriate LDF's were 



created t o  c lass i fy  inr iver  samples from the catch (Canadian g i l l n e t  harvest) 
and escapement (past  Canyon Is1 and), a1 1 owing total  return and exploitation 
rates  t o  be developed for  specif ic  Taku River stocks. 

We performed the LDF analyses on an IBM-compatible microcomputer and used a 
ser ies  of FORTRAN programs developed by Bob Conrad (ADF&G, Sport Fish 
Division, Anchorage). The programs use a stepwise procedure t o  se lec t  scale 
variables fo r  each LDF; part ia l  F - s t a t i s t i c s  were used as the main c r i t e r i a  
for  entry and removal of variables.  Only 1 variable from a group of highly 
re1 ated variables was general l y  a1 1 owed t o  enter the functions. Variables 
were added unt i l  the par t ia l  F - s t a t i s t i c s  of a l l  remaining variables 
available for  entry into the function were below a threshold value of 4 . 0 .  
The stepwi se procedure used fo r  variable selection does n o t  necessari 1y 
resu l t  in maximum class i f ica t ion  accuracies or the most balanced 
c lass i f ica t ion  matrix when i t  i s  used t o  discriminate more than 2 groups, 
tending t o  di f fe rent i  a te  we1 1 -separated groups fur ther  instead of 
d i f fe rent ia t ing  poorly-separated groups (Habbema and Hermans 1977). Scale 
vari abl es tha t  provided the best discrimination between the groups tha t  
mi scl ass i f ied  most often were occasionally added t o  or substi tuted for  other 
variables t o  e i the r  increase the mean c lass i f ica t ion  accuracy or provide 
better balance t o  the c lass i f ica t ion  matrix. A nearly unbiased estimate of 
cl assif  ication accuracy for  each LDF was determined using a leaving-one-out 
procedure (Lachenbruch 1967). 

Construction of Standards: 

We developed L D F  standards for  the 1.2 and 1.3 age classes.  We attempted t o  
use a t  l e a s t  100 scales per g r o u p  but fewer scales .were available for  
par t icular  stocks in b o t h  age classes.  Standards were n o t  constructed for  
f ish aged 0.3  and 2.3, despite the i r  contribution t o  the Dis t r ic t  111 catch 
(12.8% and 11.9%, respect ively) ,  because of a .  lack of scales from these age 
cl asses in several escapement coll ect i  ons . 
Classification of Catches of Age 1.2 and 1.3 Fish: 

Age-specific LDF's were used to  assign stock group of origin t o  mixed- stock 
samples of age 1.2 and 1.3 f i s h .  Point estimates of stock composition were 
adjusted fo r  c lass i f ica t ion  errors  using the methods of Cook and Lord (1978). 
The variances and 90% confidence intervals  were computed for  adjusted 
estimates of stock proportions (Pella and Robertson 1979). In cases where 
adjusted proportions for  a stock group were l e s s  than zero, catch samples 
were reclassif ied with an LDF excluding tha t  stock group. 

The numbers of f i sh  by stock group for  each of the 1.2 and 1.3 age classes in 
a catch were computed for  each fishing period by multiplying the total  
estimated catch of an age by the adjusted L D F  estimate of contribution of 
tha t  group, where: 

* Pi t  



where: 

Cjjt = estimated catch of f i sh  of age i  and group j in 
period t .  

Ct = to ta l  catch in period t .  
Pit = estimated proportion of f ish of age i  in t.he 

catch in period t .  
Sijt = estimated proportion of f i sh  of group j in the 

catch of age i  in period t .  

Contributions by age class  and stock group for  each fishing period were added 
t o  compute the group's contribution of each age class  for  the en t i r e  fishing 
season. 

Catch Allocation fo r  the Other Age Classes: 

The catches of f i sh  of age groups other t h a n  1.3 and 1 .2  were apportioned t o  
stock group of origin based on a function of the sum of estimates for  f i sh  
aged 1.3 and 1.2 in the catch and the r a t i o  of the sum of the estimates of 
f ish aged 1.3 and 1.2 t o  other age groups in the respective escapements: 

where s , ~  = estimated proportion of stock j in the catch 
of fish aged i. 

SJ (1.3+1.2) = estimated proportion of stock j in the 
catches of fish aged 1.3 and 1.2. 

= estimated proportion of fish aged i in the 

escapement of stock j. 
el(1.3+1.2) = estimated proportion of fish aged 

1.3 and 1.2 in the escapement 
of stock j. 

n = number of stocks. 

The variances of the weekly and seasonal allocations t o  a group were 
approximated using the procedure described in Appendix C of Oliver e t  a l .  
(1985) .  Factors contributing t o  the variance estimate include: (1) the age 
composition of the catch in each fishing period; ( 2 )  the stock composition 



each period f o r  age c l a s s e s  c l a s s i f i e d  with age - spec i f i c  LDF's; (3)  t h e  
var iance  of t h e  age - spec i f i c  per iod s tock  composition e s t ima te s ;  (4) t h e  
number of ageable s c a l e s  each per iod;  and (5) t h e  catch during each 
per iod .  This  a c t u a l l y  i s  a  minimum es t ima te  of t h e  var iance  of t h e  a l l o c a t i o n  
because no var iance  component i s  included f o r  age c l a s s e s  apport ioned using 
methods o t h e r  than by l i n e a r  d i scr iminant  func t ions  a n a l y s i s .  

RESULTS 

Numbers of Fish 

A t o t a l  o f  72,780 sockeye salmon was harvested by t h e  d r i f t  g i l l n e t  f l e e t  in 
D i s t r i c t  111 in 1986. The vas t  major i ty  (94.6%, o r  68,836 f i s h )  of t h e  catch 
was taken in  t h e  t r a d i t i o n a l  D i s t r i c t  111 f i s h e r y  (Table 1 ) .  Fishing began 
t h e  t h i r d  week of June and continued through t h e  middle of  September. 
S p e c i f i c  t ime and a rea  r egu la to ry  measures a r e  summarized in  Table 1 .  The 
f i s h e r y  was open a t o t a l  of 28.5 days. A maximum of 104 boats  de l ive red  f i s h  
in  any one f i s h i n g  per iod .  Two peaks in  t h e  harves t  occurred;  t h e  f i r s t  from 
13-15 J u l y  ( s t a t i s t i c a l  week 29) when 12,196 f i s h  were taken ,  and t h e  second 
from 27-30 J u l y  ( s t a t i s t i c a l  week 31) when 15,245 f i s h  were harves ted .  
C a t c h - p e r - u n i t - e f f o r t  (CPUE) peaked during 13-15 Ju ly .  A sma l l e r  and l a t e r  
peak in  C P U E  occurred during 10-12 August ( s t a t i s t i c a l  week 3 3 ) .  
Approximately 87% (59,862 f i s h )  of t h e  ca tch  was taken in  Taku I n l e t  (111-32; 
Figure 2 ) .  S l i g h t l y  over 12% (8,626 f i s h )  of t h e  ca tch  was taken in  Stephens 
Passage (111-31) .  Catches in  Port  Snet t isham (111-34) accounted f o r  l e s s  than 
1% of t h e  ha rves t  (348 f i s h ) .  Por t  Snettisham was c losed  t o  f i s h i n g  from 2 
J u l y  through 16 August t o  allow increased  passage of sockeye salmon i n t o  
Crescent Lake and Speel Lake and t o  p r o t e c t  Snet t isham Hatchery chum salmon 
brood s tock .  

The remainder of  t h e  D i s t r i c t  111 ha rves t  (3,944 f i s h )  was taken in f i v e  
supplemental 1-day openings in  southern po r t ions  of t h e  d i s t r i c t  (Table 2 ) .  
The mean sockeye salmon CPUE l eve l  i n  t h e  supplemental openings was only 38% 
of t h e  mean C P U E  i n  t h e  t r a d i t i o n a l  D i s t r i c t  111 f i s h e r y  dur ing  t h e  same 
f i s h i n g  per iods .  

A t o t a l  of 14,739 sockeye salmon was taken i n  t h e  Canadian i n r i v e r  f i s h e r y  
(Table 3 ) .  The f i s h e r y  was open a  t o t a l  o f  17 days. The maximum number of 
fishermen in  any f i s h i n g  period was 11. The ca tch  peaked dur ing  t h e  21-24 
J u l y  opening ( s t a t i s t i c a l  week 30) ,  while C P U E  peaked t h e  fol lowing week 
(28-30 J u l y ) .  

An es t imated 90,370 sockeye salmon escaped t o  Canadian spawning grounds in  
t h e  Taku River dra inage  (McGregor and Clark 1987),  exceeding t h e  in t e r im  
escapement goal of 71,000 t o  80,000 f i s h .  Counting wei rs  were operated a t  
L i t t l e  Trapper Lake, Tatsamenie Lake, and t h e  Hackett  River ,  and 13,820, 
11,368, and 1,004 sockeye salmon were counted a t  t h e  r e s p e c t i v e  s i t e s  
(McPherson e t  a1 . 1987). Escapement t o  U. S. po r t ions  of the Taku River was 
unknown. The escapement t o  Port  Snettisham was 9,271 sockeye salmon 
(McPherson e t  a1 1987),  r ep re sen t ing  45.7% of t h e  average 1983 t o  1985 
escapement of  20,266 f i s h  and only 27.3% of t h e  escapement goal f o r  t h e s e  
systems of 34,000 f i s h  (Transboundary Technical Committee 1987).  



Aqe and Sex Com~osi t ion  

Age and sex composition da ta  summarized in t h i s  r epor t  a r e  presented in 
d e t a i l  in McPherson e t  a1. (1987). 

Catch: 

Fish aged 1.3 dominated the  D i s t r i c t  111 harvest  of sockeye salmon. In the  
t r a d i t i o n a l  f i s h e r y  age 1 .3  f i s h  comprised 61.5% of t h e  harves t ,  followed by 
age 0 .3  (12.8%), 2.3 (11.9%), and 1.2 (11.3%; Table 4 ) .  Other age c l a s s e s  
comprised t h e  remaining 2.5% of t h e  ca tch .  Temporal t r ends  in t h e  age 
composition of the  catch were apparent.  Age 1.2 f i s h  comprised a l a r g e r  
proport ion of t h e  catch during the  f i r s t  t h ree  weeks of t h e  season than l a t e r  
in  t h e  season. Age 0.3 and 2.3 f i s h  comprised l a r g e r  proport ions of catches 
l a t e  in the  f i s h i n g  season. Males and females were approximately equally 
represented in  t h e  catch (51.8% ma1 es )  . 
The age composition of t h e  supplemental southern D i s t r i c t  111 harves t  i s  
summarized in Table 5. Age 1 .3  f i s h  comprised t h e  major i ty  of t h e  harvest  
(54.8%), but age 1.2 f i s h  were a l s o  common (25.9%). Age 0 .3  and 2.3 f i s h  
represented 8.0% and 7.6%, r e spec t ive ly ,  of t h e  catch.  Males contr ibuted 
57.1% of t h e  samples from t h i s  f i she ry .  

The age composition of t h e  Canadian Taku River harvest  (Table 6)  was s i m i l a r  
t o  t h e  D i s t r i c t  111 age composition. Age 1.3 f i s h  comprised 61.0% of t h e  
ca tch ,  followed by age 0.3 (14.3%), 1.2 (10.8%), 2.3 (10.4%), and o the r  age 
groups (3.5%). As seen in t h e  t r a d i t i o n a l  D i s t r i c t  111 harves t ,  t he  
proportion of age 1.2 f i s h  decreased a f t e r  t h e  f i r s t  several  f i s h i n g  periods 
of the  season, while t h e  proport ion o f  age 0.3 f i s h  increased through t h e  
season. Approximately equal numbers of males and females were taken in the  
f i shery (48.7% ma1 e s )  . 
Escapement: 

Large d i f f e rences  in  age composition were apparent in escapements t o  t h e  Taku 
River and Port Snettisham drainages.  The estimated age composition of t h e  
port ion of t h e  Taku River run t h a t  passed Canyon Island was comprised 
pr imar i ly  of age 1 . 3  f i s h  (50.2%), followed by age 1.2 (28.8%), 0.3 (7.8%), 
and 2.3 f i s h  (7.5%; Table 7) .  Age 1.2 f i s h  predominated in Canyon Island 
fishwheel catches through s t a t i s t i c a l  week 27 (ending Ju ly  5 ) .  Age 0 .3  f i s h  
increased in  abundance throughout t h e  season, from 0% caught during 
s t a t i s t i c a l  weeks 24-25 (June 14 t o  21) t o  almost 20% during t h e  month of 
August. Approximately equal numbers of males and females were caught in t h e  
f i shwheel s (49.3% ma1 es )  . 
Taku River s tocks  exhib i ted  an extreme d i v e r s i t y  in age and sex composition 
(Tab1 e 8) . Zero-freshwater-check f i s h  comprised 39.5% of t h e  ageabl e s c a l e s  
taken from r i v e r  spawners, but were absent or  comprised l e s s  than 2% of t h e  
samples from each lake  system sampled. Fish with two freshwater  annuli were 
f a r  more common in r e t u r n s  t o  L i t t l e  Trapper Lake and Tatsamenie Lake than in 
o the r  s tocks .  Age 1.2 f i s h  comprised a l i t t l e  over one-half of t h e  Kuthai 
Lake run. Males outnumbered females in the  samples taken a t  t h e  L i t t l e  
Trapper Lake (58.9% males) and Hackett River (71.0% males) wei rs ,  while 
females were more common in samples taken a t  t h e  Tatsamenie Lake weir (55.9% 



females) .  P rec i se  e s t ima te s  of t h e  sex compositions of samples from 
non-weired systems were not  a v a i l a b l e  because of small sample s i z e s  and 
non-random sampling procedures.  

Within t h e  Por t  Snettisham dra inages ,  age 1.3 f i s h  comprised t h e  major i ty  
(73.2%) of t h e  Crescent  Lake escapement, while  age 1 .3  and 1 .2  f i s h  r ep re -  
sented approximately equal propor t ions  (48.1% and 47.6%, r e s p e c t i v e l y )  of t h e  
escapement t o  Speel Lake. Males represented  64.6% of t h e  escapement t o  Speel 
Lake, p r imar i ly  because of t h e  high proport ion of age 1.2 male r e t u r n s  t o  
t h i s  system (McPherson e t  a1 . 1987).  No s i g n i f i c a n t  d i f f e r e n c e  e x i s t e d  
between t h e  proport ion of males and females i n  t h e  Crescent  Lake escapement 
(51.6% ma1 e s )  . 
Stock I d e n t i f i c a t i o n  

Inseason Analysis :  

Model parameters used t o  a l l o c a t e  D i s t r i c t  111 ca tches  t o  e i t h e r  t h e  Taku 
River o r  Port  Snet t isham dra inages  were based on 1985 d a t a .  Standards were 
developed f o r  t h e  1.2 and 1.3 age c l a s s e s  only.  

Post-Season Analysis :  

Small numbers of  samples were taken a t  several  spawning l o c a t i o n s  wi th in  t h e  
Taku River dra inage  in  1986. Prel iminary a n a l y s i s  of t h e s e  c o l l e c t i o n s  
allowed us t o  pool some of t h e  samples t oge the r  before developing c l a s s i f -  
i c a t i o n  models t o  a l l o c a t e  ca t ches .  For i n s t ance ,  only 73 ageabl e s c a l e s  were 
taken from f i s h  spawning in Kuthai Lake. An add i t i ona l  148 samples were 
a v a i l a b l e  from unspawned m o r t a l i t i e s  a t  t he  Nakina River chinook salmon 
ca rcas s  weir  (Figure 1 ) .  These f i s h  a r e  be1 ieved t o  have d ied  a s  a resu  t of 1 a t tempt ing  t o  ascend b a r r i e r s  in  t h e  nearby o u t l e t  stream t o  Kuthai Lake (P. 
Kissner ,  personal communication). Comparison of t h e  age compositions and 
frequency d i s t r i b u t i o n s  of severa l  important s c a l e  v a r i a b l e s  revea led  t h a t  
samples from Kuthai Lake and t h e  unspawned m o r t a l i t i e s  c o l l e c t e d  a t  t h e  
Nakina River weir had many measureable s i m i l a r i t i e s ,  and t h a t  both d i f f e r e d  
d rama t i ca l ly  from samples c o l l e c t e d  from sockeye salmon spawning in  mainstem 
and slough a reas  of t h e  lower Nakina River (F igure  4 ) .  Therefore we pooled 
t h e  Nakina River weir  samples with samples c o l l e c t e d  a t  Kuthai Lake t o  
r e p r e s e n t  t h e  Kuthai Lake s tock .  We then developed two-way LDF parameters t o  
d i sc r imina te  between t h e  Kuthai Lake-Nakina River Weir group and t h e  Nakina 
River spawner group. Mean c l a s s i f i c a t i o n  accu rac i e s  f o r  t h e  1 . 2  and 1 .3  age 
c l a s s e s  were 1.000 and .995, r e s p e c t i v e l y ,  using only one s c a l e  v a r i a b l e ,  
sugges t ing  t h a t  t h e s e  groups r ep re sen t  s epa ra t e  spawning popul a t  i ons (Tab1 e 
9 ) .  

Limited s c a l e  sampling was done a t  11 spawning l o c a t i o n s  along t h e  mainstem 
of t h e  Taku River and severa l  important t r i b u t a r i e s  ( s ee  Table 8 ) .  L D F  

This phenomenon was f i r s t  noted by t h e  ADF&G in  t h e i r  Taku River s t u d i e s  in  
t h e  1950's (ADF&G 1958).  The f i s h  a r e  e a s i l y  i d e n t i f i e d  from o t h e r s  because 
a t  t h e  t ime of death t h e i r  secondary sexual c h a r a c t e r i s t i c s  ( e .g . ,  gamete 
s i z e  and development) a r e  s t i l l  immature. 



analysis of sample scale patterns from the various locations resulted in very 
low classif icat ion accuracies. A five-way L D F  analysis of age 1.2 r iver  
spawners produced a mean classif icat ion accuracy of only .403, while the mean 
classif icat ion accuracy of a six-way comparison of age 1.3 f ish was jus t  .274 
(Tab1 e 10).  A1 1 mainstem, r iver ,  and slough spawners were therefore pooled to  
represent t h i s  'non-lake' portion of the Taku River r u n  in l a t e r  analyses; 
these samples are hereafter referred to  as the Mainstem group.. 

Scal e Measurements: 

The scale pattern variables that  were best for discriminating between Kuthai 
Lake, L i t t l e  Trapper Lake, Tatsamenie Lake, Mainstem, Crescent Lake, and 
Speel Lake f i sh  were the number of c i rcu l i  in and width of the freshwater 
growth zone (Table 11, Figure 5 ) .  Relationships of scale variable values 
between stocks were similar for  the two age classes.  Kuthai Lake f ish 
exhibited by f a r  the greatest  freshwater growth, followed by f ish from 
Tatsamenie Lake. The smallest freshwater growth was exhibited by the Crescent 
Lake group. Scales from Li t t l e  Trapper Lake f ish displayed the second 
smallest freshwater growth zone. Scales from the Mainstem and Speel Lake 
groups were intermediate t o  Kuthai Lake and Crescent Lake scales in the 
amount of freshwater growth  displayed. Other scale variables from the 
freshwater growth zone that  were useful in distinguishing between groups 
included variables 14, 17, and 26 (Appendix Table 1 ) .  

Differences in scale growth in the f i r s t  marine zone were also apparent 
(Figure 6 ) .  Snettisham f ish (from Crescent Lake and Speel Lake) exhibited the 
greatest  growth in t h i s  zone, while Kuthai Lake f ish had the l eas t  growth. 
The number of c i rcu l i  in and width of the zone were again the most important 
variables. 

Cl assi f  i cat  i  on Accuracies : 

In-Season. The mean classif icat ion accuracies of the historical age 1.3 and 
1.2 standards used for  in-season analysis were .838 and .799, respectively 
(Appendix Table 2) .  Snettisham f ish were correctly classif ied a t  higher 
levels t h a n  were the Taku River f i sh .  

Post-Season. Catches of age 1.3 and 1.2 f ish in the Dis t r ic t  111 f isheries  
were ini t i  a1 ly  cl assi f ied into one of 6 groups, which included Tatsamenie 
Lake, Kuthai Lake, L i t t l e  Trapper Lake, Mainstem, Crescent Lake and Speel 
Lake. The mean classif icat ion accuracy of the age 1.3 l inear  discriminant 
function was .762 (Table 12) ,  compared t o  .661 for the age 1.2 LDF (Table 
13).  The Kuthai Lake run was easily distinguished, as i t  correctly classif ied 
in over 90% of the cases for  each age class .  Crescent Lake, Speel Lake, and 
Tatsamenie Lake groups classif ied a t  intermediate values (.609 to  .798). 
L i t t l e  Trapper Lake and Mainstem spawners classif ied with the lowest 
accuracies in each L D F  (.429 t o  .724). 

When the estimated contribution of a group in a catch sample was less  than or 
equal t o  zero, a new L D F  excluding that  group was developed and used t o  
reclassify the sample. The mean classif icat ion accuracies of five-way LDF's 
ranged from .702 t o  .794, while four-way and three-way LDF accuracies ranged 
from .616 to  .846 and .775 t o  .906, respectively (Tables 12 and 13). 



Catches of age 1.3 and 1.2 f ish in the Canadian Taku River fishery and the 
Canyon Island fishwheels were i n i t i a l l y  classif ied into four groups, 
excluding the Snetti sham groups. The mean classif icat ion accuracy of the age 
1.3 LDF was .797 (Table 14),  compared t o  .731 for  the age 1.2 LDF (Table 
15). I n  b o t h  models, the Kuthai Lake group again classif ied correctly most 
often. Mainstem and L i t t l e  Trapper Lake spawners classif ied with 1 ower 
accuracy than the other groups and were misclassified most often as each 
other. 

Run Apportionment 

Age 1.3 and 1.2 Fish: 

Temporal and spatial  differences in post-season stock composition estimates 
of age 1.3 (Table 16) and age 1.2 (Table 17) f ish were apparent in Distr ic t  
111, southern Dis t r ic t  111, Canyon Island, and Canadian Taku River catches. 
An orderly progression of Taku River stocks was seen through each fishery 
(Figure 7 ) .  Kuthai Lake f ish appeared earl i e s t ,  representing the majority of 
the age 1.3 and 1.2 f ish during the f i r s t  two fishing periods ( s t a t i s t i ca l  
weeks 25-26; 15-28 June). Fish bound for  L i t t l e  Trapper Lake increased in 
abundance and comprised the majority of age 1.3 catches from early t o  
mid-July, b u t  few age 1.2 f ish were bound for  t h i s  system. By l a t e  July 
Tatsamenie Lake and Mainstem spawners comprised the majority of the f i sh  
present tha t  were bound for  the drainage. L i t t l e  or no time lag in stock 
composition estimates was noted between the f i sher ies ,  except early-season 
contribution estimates for  the Kuthai Lake and L i t t l e  Trapper Lake stocks in 
Distr ic t  111 tended t o  be very similar t o  the contributions of these groups 
a t  Canyon Island and in the Canadian inriver fishery during the following 
week. 

The Snettisham contribution of age 1.3 f i sh  t o  the Dis t r ic t  111 fishery was 
small b u t  tended t o  increase as the season progressed (Figure 8 ) .  Age 1.2 
returns t o  Crescent Lake peaked in mid-July, while age 1.2 Speel Lake f ish 
peaked l a t e r  and comprised the majority of the harvest of t h i s  age class 
during August. The percent contributions of age 1.3 and 1.2 Crescent Lake and 
Speel Lake f i sh  were higher in catches in the supplemental southern Distr ic t  
111 fishery than the traditional fishery catches during the weeks when bo th  
areas were open t o  fishing. 

A1 1 Age Groups: 

The traditional Dis t r ic t  111 harvest of a l l  age classes of sockeye salmon was 
comprised of the following estimated stock proportions: 30.5% from Mainstem 
spawners, 26.9% from Li t t l e  Trapper Lake, 21.2% from Tatsamenie Lake, 8.0% 
from Crescent Lake, 7.0% from Speel Lake, and 6.4% from Kuthai Lake (Table 
18). The combined contribution of Taku River stocks equalled 85.0% of the 
harvest of 68,836 f i sh ,  or 58,500 f i sh .  An estimated 95.7% of the harvest of 
f ish with zero freshwater annuli (age 0.) were r iver  spawners from the Taku 
River drainage. Principal contributors t o  the catch of age 2 .  f ish (those 
with two freshwater annul i )  were L i t t l e  Trapper Lake and Tatsamenie Lake, 
which contributed an estimated 38.7% and 36.8% of these age classes,  
respect i vely . 



Contr ibut ions  of Snettisham f i s h  were much higher  i n  t h e  supplemental 
southern D i s t r i c t  111 f i s h e r y  (Table 1 9 ) ,  represent ing  44.2% of t h e  harves t  
of 3,944 f i s h .  Crescent  Lake f i s h  comprised 27.7% of t h e  southern D i s t r i c t  
111 ca tch  and were more common than any o t h e r  group. Mainstem spawners were 
t h e  next  h ighes t  c o n t r i b u t o r  (25.5%), followed by L i t t l e  Trapper Lake 
(21.6%), Speel Lake (16.5%), Tatsamenie Lake (6.3%), and Kuthai Lake (2.4%). 

The t o t a l  D i s t r i c t  111 catch ( t r a d i t i o n a l  and supplemental f i s h e r i e s  
combined) of 72,780 f i s h  was comprised of t h e  fol lowing propor t ions :  30.3% 
from Mainstem spawners, 26.6% from L i t t l e  Trapper Lake, 20.4% from Tatsamenie 
Lake, 9.0% from Crescent  Lake, 7.6% from Speel Lake, and 6.1% from Kuthai 
l a k e  (Table 20) .  The combined con t r ibu t ion  of Taku River s tocks  represented  
83.4% of t h e  ha rves t ,  while Snettisham s tocks  comprised 16.6%. 

The Canadian Taku River f i s h e r y  harvested 14,739 f i s h ,  o r  14.0% of t h e  
es t imated  i n r i v e r  r e t u r n  of 105,109 f i s h  p a s t  Canyon Is land .  The harves t  was 
comprised p r imar i ly  of f i s h  from L i t t l e  Trapper Lake (39.7%) and Mainstem 
spawners (35.0%; Table 21).  Fish from Tatsamenie Lake represented  14.3% of 
t h e  ca t ch ,  while  Kuthai Lake f i s h  comprised 11.0% of t h e  ca t ch .  

While f i s h e r y  ca tch  s t a t i s t i c s  a r e  presumed t o  be highly accu ra t e ,  a degree 
of unce r t a in ty  i s  connected with t h e  mark- r ecap tu re  e s t ima te  of t h e  i n r i v e r  
r e t u r n .  The 95% confidence i n t e r v a l  of  t h e  seasonal e s t ima te  of i n r i v e r  
r e t u r n  ranged from approximately 90,000 t o  120,000 f i s h  (McGregor and Clark 
1987).  The var iances  of t h e  weekly i n r i v e r  abundance e s t ima te s  were 1 arge.  
Est imates  of t h e  t o t a l  i n r i v e r  r e t u r n  b y ' s t o c k  group a r e  h ighly  dependent on 
weekly i n r i v e r  abundance ind ices  used t o  weight t h e  a g e - s p e c i f i c  s tock  
composition e s t ima te s .  Due t o  t h e  unce r t a in ty  in  t h e s e  abundance ind ices ,  t h e  
Canyon Is land  s tock  composition e s t ima te s  a r e  not used in  t h i s  r e p o r t  t o  
apport ion t h e  t o t a l  i n r i v e r  r e t u r n  by s tock  group; t hese  e s t ima te s  a r e  simply 
presented a s  weekly propor t ions  of t h e  f i s h  passing Canyon Is land  (Table 22 ) .  

Comparison of Inseason and Post-Season Analyses: 

A r i go rous  comparison of inseason and post-season ana lyses  was not  conducted 
because t h e  comparison i s  no t  a s t r a igh t fo rward  one. The proport ion of 
D i s t r i c t  111 ca tches  apportioned t o  Port  Snet t isham by t h e  inseason a n a l y s i s  
based on h i s t o r i c a l  d a t a  was ,107, while  t h e  combined con t r ibu t ion  e s t ima te s  
of Crescent  and Speel l akes  using models based on cu r ren t  y e a r  s t o c k - s p e c i f i c  
d a t a  was .166. Post-season a n a l y s i s  est imated higher  c o n t r i b u t i o n s  of 
Snet t isham f i s h  in  l a t e r  weeks of t h e  season than d id  t h e  inseason a n a l y s i s  
(F igure  9 ) .  

Var ia t ion  i n  r e s u l t s  between inseason and post-season ana lyses  i s  caused by 2 
p r inc ipa l  f a c t o r s :  1 )  t h e  use of d i f f e r e n t  s tock  groupings i n  t h e  inseason 
and post-season ana lyses  and; 2) interannual  v a r i a t i o n  in  s c a l e  p a t t e r n s .  A 
f u l l  complement of s c a l e  c o l l e c t i o n s  f o r  1985 was not a v a i l a b l e  f o r  a l l  t h e  
Taku River s tock  groupings used i n  t h e  1986 post-season ana lyses ,  which 
precl  udes us from adequately desc r ib ing  t h e  i  nterannual va r i  abi 1 i  t y  in  s c a l e  
p a t t e r n s  found in  t h e s e  s tocks .  This  comparison wi l l  be a v a i l a b l e  next  yea r ,  
however, when we wi l l  compare s c a l e  p a t t e r n  v a r i a b l e s  used t o  develop 
h i s t o r i c a l  inseason models f o r  t h e  1987 f i s h i n g  season with s i m i l a r  d a t a  
c o l l e c t e d  in  1987 f o r  use in  developing 1987 post-season models. 



Run Reconstruct ion 

The es t imated  t o t a l  r e t u r n  of Taku River and Por t  Snet t isham sockeye salmon 
s tocks  i n  1986 was 187,160 f i s h  (Table 23) .  The r e t u r n  was comprised of 
165,809 Taku River f i s h  (88.6%) and 21,351 Snettisham f i s h  (11.4%). Estimated 
e x p l o i t a t i o n  r a t e s  of t h e  runs were .455 f o r  t h e  Taku River and .566 f o r  t h e  
Snet t isham systems. The reader  should be aware t h a t  t h e  escapement of sockeye 
salmon t o  Taku River spawning s i t e s  i n  Alaskan po r t ions  of t h e  lower Taku 
River a r e  unknown and have not  been included in  t hese  t o t a l  r e t u r n  e s t ima te s .  

Total r e t u r n  e s t ima te s  were generated f o r  t h e  fou r  s p e c i f i c  s tocks  f o r  which 
t h e  escapements were enumerated with counting wei rs .  The r e t u r n  of L i t t l e  
Trapper Lake f i s h  t o t a l e d  39,041 f i s h ,  while  r e t u r n s  of t h e  Tatsamenie Lake, 
Speel Lake, and Crescent Lake s tocks  t o t a l e d  28,314, 11,352, and 9,999 f i s h  
r e s p e c t i v e l y .  Explo i ta t ion  r a t e s  f o r  t h e  s tocks  in  t h e  D i s t r i c t  111 f i s h e r i e s  
were .659 f o r  Crescent  Lake, .524 f o r  Tatsamenie Lake, .496 f o r  L i t t l e  
Trapper Lake, and .484 f o r  Speel Lake. The Taku River s tocks  were s u b j e c t  t o  
f u r t h e r  e x p l o i t a t i o n  by t h e  Canadian i n r i v e r  f i s h e r y .  

DISCUSSION 

Numerous spawning popula t ions  of sockeye salmon have been i d e n t i f i e d  in  both 
t h e  Taku River and Port  Snettisham dra inages .  Optimization of Taku River and 
Port  Snet t isham sockeye salmon production r e q u i r e s  t h a t  ca tches  and 
escapements be d i s t r i b u t e d  among component s tocks .  To e s t ima te  production 
from each s tock  ( o r  group of s tocks )  and r e g u l a t e  f i s h e r i e s  t o  achieve 
appropr i a t e  ha rves t  d i s t r i b u t i o n  r e q u i r e s  t h a t  we e s t ima te  t h e  con t r ibu t ion  
by s tock  through t ime.  Di f fe rences  i n  age composition, run t iming ,  and s c a l e  
p a t t e r n  f e a t u r e s  among severa l  of t h e s e  s tock  groups have been previous ly  
documented (McGregor 1986, Clark e t  a l .  1986). We u t i l i z e d  t h e s e  d i f f e r e n c e s  
in  1986 t o  r e f i n e  techniques f o r  a l l o c a t i n g  mixed-stock ca t ches .  We used SPA 
models t o  r e so lve  up t o  6 s tock-groupings in  ca t ches ,  i n  c o n t r a s t  t o  p a s t  
yea r s '  c l a s s i f i c a t i o n  models t h a t  were capable of d i sc r imina t ing  only between 
pooled Taku River and Port  S n e t t i  sham runs.  Add i t iona l ly ,  by a1 1 oca t ing  
Canadian Taku River ca tches  t o  s tock  group of o r i g i n  f o r  t h e  f i r s t  t ime,  we 
were ab l e  t o  e s t ima te  e x p l o i t a t i o n  r a t e s  and genera te  t o t a l  r u n  e s t ima te s  f o r  
severa l  ind iv idua l  Taku River s tocks  i n  1986. 

S imi l a r  t r e n d s  in  s tock  composition a r e  apparent i n  a v a r i e t y  of independent 
d a t a  s e t s .  Examination of age composition da t a  from escapements and ca tches  
r evea l s  t r e n d s  comparable t o  r e s u l t s  from a d u l t  tagging s t u d i e s .  For 
i n s t ance ,  t agging  s t u d i e s  reveal  t h a t  t h e  Kuthai Lake s tock  i s  one of t h e  
e a r l i e s t  r e t u r n i n g  t o  t h e  Taku River drainage (McGregor and Clark 1987).  The 
age composition of t h e  1986 Kuthai Lake escapement was d i s t i n c t  from o the r  
Taku River s tocks  by i t s  high proport ion of age 1 . 2  r e t u r n s .  The e leva ted  
propor t ions  of age 1.2 f i s h  in  ear ly-season  D i s t r i c t  111, Canyon I s l and ,  and 
Canadian i n r i v e r  ca tches  t he re fo re  l i k e l y  r ep re sen t  t h e  passage of  t h e  Kuthai 
s tock  through t h e  f i s h e r i e s .  Likewise, SPA s tock  composition e s t ima te s  of age 
1.2 and 1 . 3  f i s h  reveal  high propor t ions  of Kuthai Lake f i s h  during t h e  
e a r l y  weeks of t h e  r e t u r n .  The inc rease  in  f reshwater  age 0. f i s h  in  t h e  mid- 
and l a t e - season  ca tches  i s  i n d i c a t i v e  of t h e  passage of Mainstem spawners 
through t h e  f i s h e r i e s ,  s i n c e  zero-check sockeye salmon were found almost 



exc lus ive ly  i n  r i v e r  spawning l o c a t i o n s .  i n  t h e  Taku River dra inage .  This  
t r end  in  t iming of r i v e r  s tocks  i s  a l s o  apparent in  spawning ground t a g  
r ecove r i e s  (McGregor and Clark 1987),  and age 1.2 and age 1.3 SPA 
a1 l o c a t i o n s .  Trends in  tagging and SPA r e s u l t s  f o r  each of t h e  L i t t l e  Trapper 
Lake and Tatsamenie Lake systems compare c l o s e l y  a s  we1 1 .  Close agreement 
between independent d a t a  s e t s  sugges ts  t h a t  SPA models a r e  r e f l e c t i n g  t h e  
ac tua l  mixtures  of  s tock  compositions p re sen t .  

Resul t s  of SPA of ca tches  and monitoring of escapements al low assessment of 
t h e  t r e a t y  performance of U.S. and Canadian f i s h e r i e s  t a r g e t i n g  on Taku River 
sockeye salmon t o  be assessed .  The est imated r e t u r n  of sockeye salmon 
des t ined  f o r  t h e  Taku River dra inage  t o t a l e d  165,809 f i s h .  Af t e r  t h e  71,000 
t o  80,000 f i s h  needed t o  r e a l i z e  t h e  Taku River i n t e r im  escapement goal a r e  
sub t r ac t ed  from t h e  t o t a l  r e t u r n ,  t h e  TAC of Taku River f i s h  t o  be shared 
among t h e  two na t ions  was 85,809 t o  94,809 f i s h .  Under t h e  85% U.S.:15% 
Canada ha rves t  sha r ing  s p e c i f i c a t i o n s  of t h e  Trea ty ,  U.S. fishermen were 
e n t i t l e d  t o  ca tch  between 72,938 and 80,588 Taku River f i s h ,  but  a c t u a l l y  
took an es t imated  60,700 f i s h  (75.3% t o  83.2% of t h e i r  e n t i t l e m e n t ) .  The 
Canadian f i s h e r y  ca tch  of 14,739 f i s h  was c l o s e  t o  but  s l i g h t l y  exceeded t h e  
Canadian en t i t l emen t  of 12,871 t o  14,221 f i s h .  The f a i l u r e  of t h e  U.S. t o  
ha rves t  i t s  en t i t l emen t  r e s u l t e d  in  increased  escapement t o  t h e  Taku River.  

The sockeye salmon escapement t o  Snet t isham systems (9,271 f i s h )  r ep re sen t s  
only 27.3% of  t h e  escapement goal (34,000 f i s h )  f o r  t h e s e  dra inages .  The 
est imated t o t a l  r e t u r n  of Port  Snet t isham sockeye salmon was so  small (21,351 
f i s h )  t h a t  even i f  no commercial f i s h e r y  had been allowed i n  D i s t r i c t  111 t h e  
escapement would have represented  only 62.8% of t h e  des i r ed  goa l .  

I t  should be recognized t h a t  t h e  s tock  composition and Taku River escapement 
e s t ima te s  a r e  indeed e s t ima te s ,  each with an underlying var iance .  The 
v a r i a b i l i t y  i nhe ren t  in  t h e s e  e s t ima te s  complicates  both t h e  t a s k  of f i s h e r y  
managers t o  achieve prescr ibed  catch a l l o c a t i o n s  and our a b i l i t y  t o  provide 
an accu ra t e  assessment of t h e i r  r e l a t i v e  success .  Fur ther  work a t  i nc reas ing  
accu rac i e s  and reducing var iances  a s soc i a t ed  with c l a s s i f i c a t i o n  techniques 
used t o  a l l o c a t e  ca t ches  i s  c u r r e n t l y  underway. The incidence of a bra in  
p a r a s i t e ,  Myxobo7us neurobius,  d i f f e r s  among s tocks  c o n t r i b u t i n g  t o  t h e  
D i s t r i c t  111 and i n r i v e r  f i s h e r i e s  (Transboundary Technical Committee 1987).  
Incorpora t ion  of bra in  p a r a s i t e  incidence with s c a l e  p a t t e r n  and age 
composition d a t a  may a l l  ow t h e  accuracy and p rec i s ion  of  s tock  composition 
e s t ima te s  t o  be improved in f u t u r e  yea r s .  
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Table 1 .  Traditional Dis t r ic t  11 1 f ishery openings, e f fo r t ,  and harvest of sockeye salmon by s t a t i s t i c a l  
week and subdis t r ic t ,  1986. 

........................................................................................................ 
Subdistrict 

Statistical Dates Number of Number of Effort ........................... Total CPUE 
W k  Fished Days Fished Boats (Boat Days) 3 1 3 2 34 Catch Catch/Boat Day 

Total 28.5 876 ,1752.5 8,626 59,862 348 68,836 39.28 

1/ No fishing was allowed between 10:OO p.m. and 4:00 a.m. ( t o  reduce the catch of immature chinook salmon. 

2/ Port Snettisham was closed east  o f  a 1 ine from Point Styleman to  Point Amner. 

3/ The Mainland shore was closed within two nautical miles of the eastern shore of Stephens Passage south 
of the la t i tude  of Graves Point and north of the la t i tude  of Point Amner ( t o  increase local area chum 
salmon escapements ) . 

4/ Fishery opening was delayed from 12:01 p.m. Sunday to  12:01 p.m. Monday ( t o  reduce fishing vessel con- 
gestion during the Juneau Salmon Derby). 

5/  Speel A r m  was closed north o f  a l ine  from Prospect Point t o  Bogert Point. 



Table 2.  Supplemental southern Dis t r ic t  111 fishery openings, e f fo r t ,  and 
harvest of sockeye salmon by s t a t i s t i c a l  week, 19861/. 

-------------- -------- ------ ---- -- 
S t a t i s t i c a l  D a t e s  # Days NLrmber of E f f o r t  T o t a l  CmTE 

Week Fished Fished Boats (Boa t  Days) Catch C a t c h / m t  Day 

Total 4.75 180 172.5 3,944 22.86 .................................................... 
1/ Catches in the supplemental fishery were made in S u b d i s t r i c t ~  20 and 

31, however a l l  catches were assigned to Subdistrict  20 in the ADF&G 
f i sh  t icke t  data base. 

2/ No fishing was allowed from 10:OO p.m. through 4:00 p.m. ( t o  reduce 
the catch of immature chinook salmon). 



Table 3. Canadian commercial g i l l n e t  ha rves t  of sockeye salmon i n  the  Taku 
River ,  1986. 

__-_----------------------I_-----------___------ - 
Statistical Dates # Days Number of Effort CPUE 

Week Fished Fished Fishermen (Boat Days) Catch Catch/Boat Day 
......................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total 17 73 148 14,739 99.59 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Table 4.  Age and sex composition of the t radi t ional  Dis t r ic t  111 g i l lne t  
harvest of sockeye salmon by s t a t i s t i c a l  week, 1986. 

Bmod Year ard &e Claam 

Sex 1983 1982 1981 1980 1979 
Statistical -le Cunp=aitim -- -- 

Week Slzr ( % H a l e ~ )  0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3..2 2.4 3.3 Total 

25 82 50.7 % 
(6/15-6/17) SE 

Catch 

26 381 51.7 % 0.3 4.5 31.8 
(6/22-6/24) SE 0.3 1.1 2.4 

Catch 4 72 513 

27 583 50.6 % 0.3 4.6 21.3 
(6/29-7/01] SE 0.2 0.9 1.7 

Catch 13 182 837 

28 1,236 52.6 % 0.3 3.7 9.5 0.1 0.1 71.6 1.1 0.2 13.4 
(7/06-1/07) SE 0.2 0.5 0.8 0.1 0.1 1.3 0.3 0.1 1.0 

Catch 27 309 786 7 7 5.943 87 20 1,114 

29 899 50.4 % 0.1 5.5 12.5 0.3 69.9 1.0 0.3 10.5 
(7113-7/15] SE 0.1 0.8 1.1 0.2 1.5 0.3 0.2 1 

Catch 14 665 1,519 41 8.519 122 41 1,275 

30 878 52.2 % 1.0 16.4 8.1 
(7/20-7/22) SE 0.3 1.3 0.9 

Catch 101 1.628 803 

31 792 53.9 % 0.6 17.0 9.7 
(7/27-7/30) SE 0.2 1.3 1.1 

Catch 96 2.599 1,482 

32 1,126 47.6 % 0.6 16.1 9.9 
(8/03-6/05) SE 0.2 1.1 0.9 

Catch 33 863 529 

33 472 46.5 % 0.6 0.2 24.2 8.1 
(8/10-8/12) SE 0.4 0.2 2.0 1.3 

Catch 32 11 1,200 400 

34-38 234 55.9 % 0.4 18.8 11.5 41.5 4.3 0.4 22.2 0.4 0.4 
(8/17-9/16) SE 0.4 2.6 2.1 3.2 1.3 0.4 2.7 0.4 0.4 

Catch 28 1,247 765 2.750 283 28 1.475 28 28 6,632 

Total 6,683 51.8 % 0.5 cO.1 12.8 11.3 <0.1 0.1 61.5 1.4 0.3 11.9 CO.1 0.1 0.1 
SE 0.1 co.1 0.5 0.4 <0.1 CO.1 0.7 0.2 0.1 0.5 co.1 CO.1 (0.1 
Catch 348 11 8.789 7.799 7 48 42.343 938 235 8.174 33 61 50 68,836 



Table 5. Age and sex composition of the supplemental southern Dis t r i c t  111 
g i l l  net harvest of sockeye salmon by s t a t i s t i c a l  week, 1986. 

Brood Year and Age Class 

Sex 1983 1982 1981 1980 1979 
Statistical Sample Ccmposition ----- - 

Week Size (% Males) 0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 2.4 Total 
- -- 

27 58 41.4 % 24.1 25.9 43.1 3.4 3.4 
(7101-7/02] SE 5.7 5.8 6.6 2.4 2.4 

Catch 102 109 181 14 14 420 

28 163 52.1 % 1.8 7.4 23.3 58.9 2.5 0.6 5.5 
(7107-7/00) SE 1.1 2.1 3.3 3.9 1.2 0.6 1.8 

Catch 13 52 163 412 17 4 39 700 

29 173 61.8 % 0.6 4.6 26.0 56.1 2.9 9.8 
(71 15-7/16) SE 0.6 1.6 3.3 3.8 1.3 2.3 

Catch 7 54 304 655 34 115 1,169 

30 212 66.0 % 0.5 8.5 22.6 0.5 59.8 0.5 
(7/22-7/23) SE 0.5 1.9 2.9 0.5 3.4 0.5 

Catch 4 71 190 4 504 4 

31 125 53.6 % 4.8 31.2 50.4 2.4 2.4 8.8 
(7/30-7/31] SE 1.9 4.2 4.5 1.4 1.4 2.5 

Catch 39 254 409 20 20 72 814 - ----- --- --- 
Total 731 57.1 % 0.6 8.0 25.9 0.1 54.8 2.3 0.6 7.6 0.1 

SE 0.3 1.0 1.7 0.1 1.9 0.6 0.3 1.0 0.1 
Catch 24 318 1,020 4 2,161 89 24 300 4 3,944 



Table  6.  Age and sex composition of the Canadian Taku  River g i l lne t  harvest 
of sockeye salmon by s t a t i s t i c a l  week, 1986. 

Brood Y e a r  and Age Class 

Sex 1983 1982 1981 1980 
Statistical Sample Canposition 

Week Size (% Kales) 0.2 1.1 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Total 

% 
SE 
Catch 

% 
SE 
Catch 

% 
SE 
Catch 

% 
SE 
Catch 

% 
SE 
Catch 

% 
SE 
Catch 

% 
SE 
Catch 

% 
SE 
Catch 

Total 1,225 48.7 % 2.2 0.1 14.3 10.8 0.2 61.0 0.9 0.1 10.4 
SE 0.5 0.1 1.0 0.9 0.1 1.5 0.3 0.1 0.9 
Catch 327 12 2,107 1,588 27 8,991 141 10 1,536 14,739 



Table 7.  Age and sex composition of the Canyon Island fishwheel catch of sock- 
eye salmon by s t a t i s t i c a l  week, 1986. 

Brood Year and Ag-e Class 
-- 

Sex 1983 1982 1981 1980 
Statistical Sample Cunpsition - 

Week Size (% Males) 0.2 1.1 0.3 1.2 2.1 1.3 2.2 1.4 2.3 

---- ------- ---- 
T o t a l  3,389 49.3 % 2.8 0.5 7.8 28.8 0 .  50.2 2.1 0.3 7.5 

SE 0.3 0.1 0.5 0.9 (0.1 1.0 0.3 0.1 0.5 



Table 8. Age and sex compos i t i on  o f  Taku R i v e r  and P o r t  Snet t isham dra inage  sockeye salmon escapements, 1986. 

Brcod Year and Age Class 

Sex 1984 1983 1982 1981 1980 1979 
Sample Canposltian ------ ---------- ----- 

system Size (% Males) 0.1 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 2.4 Total 

Port Snettisham .................... 
Crescent Lake 826 51.6 % 

SE 
Numbers 

Speel Lake 873 64.6 % 0.2 0.2 47.6 
SE 0.1 0.2 1.8 
Numbers 13 10 2.786 - -  - 

Taku River .................... 
Lake Systems : 

L. Trapper Lake 671 58.9 % 
SE 
Numbers 

Tatsamenie Lake 723 44.1 % 
SE 
Numbers 

Kuthai Lake 73 54.8 % 
SE 

Nakina R. (ICuthai Lake) 1/ 148 33.8 % 
SE 

Mainstem, River, and Slough Spawners: 

Hackett River 

Nakina River 

Fish Creek 

Yehring Creek 

South Pork Slough 

Chum Salmon Slough 

Hanakta Slough 

Shustahinl Slough 93 76.3 % 12.9 38.7 24.7 21.5 2.2 
SE 3.5 5.1 4.5 4.3 1.5 

Coffee's Slough 24 87.5 % 8.3 50.0 4.2 20.8 12.5 4.2 
SE 5.8 10.4 4.2 8.5 6.9 4.2 

TuSbfa SlOUgh 48 91.7 % 54.2 2.1 14.6 22.9 6.3 
SE 7.3 2.1 5.1 6.1 3.5 

Canoe Slough 1 100.0 % 100.0 
SE ---- 

Subtotal River Spawners 667 % 0.6 14.8 1.3 24.1 20.1 0.1 36.2 0.9 0.1 1.8 

1/ Samples were taken from unspawned m o r t a l i t i e s  a t  t h e  Nakina R i v e r  carcass we i r ;  these  f i s h  a r e  though t  
t o  have d i e d  a t t emp t i ng  t o  ascend b a r r i e r s  i n  t h e  o u t l e t  stream o f  Ku tha i  Lake, l o c a t e d  nearby t h e  
w e i r  ( K i  ssner ,  personal  communication). 



Table 9. C l a s s i f i c a t i o n  ma t r i ce s  from d i sc r iminan t  func t ion  a n a l y s i s  of age 1 .2  
and 1.3 sockeye salmon used t o  compare samples from t h e  Nakina River 
d r a i  nage, 1986. 

- 
Age 1.2 --- ----- ---- 
Classified G m u p  of Origin 

Actud l  G r o u p  Sample 
of Origin Size Kuthai Lk . -Nakina Weir Nakina River ----- - 
Kuthai U. -Nakina Weir 60 1.000 0.000 
Nakina River 11 0.000 1.000 

---- 

Mean Proportion Correctly Classified = 1.000 

Age 1.3 --- 
Classified Gmup of Origin 

A c t u a l  G m u p  Sample -- 
of Origin Size Kuthai Lk . -Naldna Weir Nakina River 

Kuthai U. -Nakina Weir 9 1 
Naklna River 16 

Mean Proportion Correctly Classified = .995 



Table 10. C l a s s i f i c a t i o n  matr ices  from discr iminant  funct ion  ana lys i s  of age 
1.2 and 1 .3  sockeye salmon used t o  compare samples from r i v e r  and 
slough spawners from t h e  Taku River dra inage ,  1986. 

Age 1.2 
-- 

Classified G m u p  of Origin 
Actual G r o u p  Sample 
of Origin Size Yehring Cr. Nakina R. Shustahini S1. Hackett R. Other S l m ~  

--- 
Yehring Cr. 20 0.350 0.250 0.150 0.200 0.050 
Nakina R. 11 0.182 0.545 0.273 0.000 0.000 
Shustahini S1. 16 0.063 0.313 0.438 0.188 0.000 
Hackett R. 22 0.136 0.045 0.227 0.545 0.045 
Other Sloughs 29 0.172 0.310 0.276 0.103 0.138 

Mean haportion Correctly Classified = .403 

Age 1.3 -- 
Classified Group of Origin 

Actudl G r o u p  Sample 
of Origin Size Yehring Cr. South Fork S1. Nakina R. ShustaNni S1. Hackett R. Other Sloughs 

Yehring Cr. 49 0.061 0.224 0.204 0.163 0.184 0.163 
South Fork S1. 15 0.133 0.267 0.267 0.133 0.133 0.067 
Nakina R. 16 0.000 0.250 0.250 0.250 0.000 0.250 
S h u s t M  S1. 12 0.000 0.083 0.333 0.417 0.167 0.000 
Hackett R. 52 0.038 0.154 0.058 0.250 0.462 0.038 
Other Sl~ughs 16 0.063 0.250 0.188 0.313 0.000 0.188 

Wan Proportion Correctly Classified = .274 



Tab1 e 11. Group means and standard errors ( i n  parentheses) of basic scale vari-  
ables used in discriminant analyses (scale  measurements are in 0.01 ' s  
of inches a t  100X). 

- 
First  Freshwater Zone First  Marine Zone -- 

Age No. Circuli Width Zone No. Circuli Width Zone 
Class Group Var. No. 1 Var. No. 2 Var. No. 70 Var. No. 71 -- - - 

1.2 Kuthai Lake I/ 21.83 (.20) 225.29 (2.05) 24.37 (.23) 330.79 (3.59) 
L. Trapper Lake 7.48 (.37) 84.88 (3.85) 30.10 (.54) 411.07 (8.20) 
Mainstem 2/ 9.08 (.24) 99.44 (2.97) 29.94 (.35) 395.20 (4.92) 
Tatsamenie Lake 11.73 (.38) 136.02 (4.65) 28.34 (.38) 392.00 (4.69) 
Crescent Lake 6.19 (.19) 69.46(1.98) 31.32 (.29) 456.23 (4.28) 
-1 Lake 9.87 (.lo) 109.23 (1.03) 29.88 (.20) 433.21 (2.90) 

1.3 Kuthai Lake 1/ 17.86 (.21) 178.29 (2.03) 24.60 (.26) 321.35 (3.42) 
L. Trapper Lake 8.51 (.13) 94.03 (1.18) 29.90 (.26) 408.00 (3.15) 
Mainstem 2/ 9.33 (.19) 108.39 (2.00) 29.64 (.28) 398.58 (3.97) 
Tatsamenie Lake 14.64 ( .23) 164.29 (2.67) 27.44 (.28) 382.64 (3.83) 
Crescent Lake 6.38 (.13) 72.58 (1.24) 31.80 (.28) 458.79 (3.84) 
speel- 11.13 (.12) 115.50 (1.22) 30.46 (.20) 434.12 (3.04) 

1/ Comprised of samples taken a t  Kuthai Lake and the Nakina River carcass weir. 
2/ Comprised of samples taken from mainstern, r iver  and slough spawners a t  the 

lower Taku and Nakina Rivers and the Hackett River. 



Tab1 e 1 2 .  Classification matrices from discriminant function analyses of age 
1.3 sockeye salmon scales used t o  a l locate  Dis t r ic t  111 catches. 

Classified Graup of Origin 
A c t u a l  cap, Safirple ------------------ ------- 
of Origin Size Tatsamenie Kuthai Trapper Mainstem Crescent Speel ------------ - -------------- 
Tatsamnie 100 0.770 0.070 0.030 0.070 0.010 0.050 
K u t h a i  91 0.088 0.901 0.000 0.000 0.000 0.011 
T=FWr 98 0.000 0.000 0.724 0.163 0.020 0.092 
Mainsten 160 0.050 0.013 0.112 0.594 0.075 0.156 
Crescent 99 0.000 0.000 0.091 0.071 0.798 0.040 
-1 150 0.013 0.000 0.120 0.073 0.007 0.787 ----------- ----- -- -- 

Mean Proportion Correctly Classified = .762 

Classified Group of Origin 
&-- G- S q l e  ---------- ------ -- 
of Origin Size Tatsamde Kuthai Trapper Mainstem Crescent -- ------- --------- - 
Tatsammie 100 0.780 0.090 0.060 0.070 0.000 
Kuthai 91 0.066 0.923 0.011 0.000 0.000 
Trapper 98 0.000 0.000 0.806 0.163 0.031 
Mainstem 160 0.125 0.006 0.175 0.613 0.081 
Crescent 100 0.000 0.000 0.110 0.040 0.850 --- -- ---- ---- - 

Mean Proportion Correctly Classified = .794 

Classified Groq of Origin 
A c t u a l  G r o q  Sample ------ -------- -- 
of Origin Size Tatsamenie Trapper Mainstem Crescent Speel -- ---- ------- 
Tatsamenie 100 0.830 0.040 0.070 0.010 0.050 
TraFWr 98 0.000 0.735 0.163 0.020 0.082 
Mainstem 160 0.050 0.125 0.575 0.075 0.175 
Crescent 100 0.000 0.130 0.050 0.800 0.020 
-1 150 0.013 0.100 0.087 0.007 0.793 - ------ -----I--------- -------- 

Mean Proportion Correctly Classified = .747 



Table 1 2 .  Classification matrices from discriminant function analyses of age 
1.3 sockeye salmon scales used to  a1 locate Dis t r ic t  11 1 catches 
(continued). 

Classified Group of Origin 
Actual Group Sample - ----- 
of Origin Size Kuthai Trapper Mainstem Crescent Speel --- ---- -------- -- 
Kuthai. 9 1 0.978 0.000 0.011 0.000 0.011 
TrWr 98 0.000 0.735 0.163 0.020 0.082 
Mainstem 160 0.013 0.131 0.613 0.069 0.175 
Crescent 100 0.000 0.140 0.040 0.800 0.020 

-1 150 0.000 0.133 0.093 0.007 0.767 
- - -- - 

Man Proportion Correctly Classified = .778 

- -- - - - 

Classified Group of Origin 
Actual Group Sample - 
of Origin Size T a t m e  Trapper Mainstan Crescent 

T a t m e  100 
P-J: 98 
Mainstem 160 
Crescent 100 

- 

Mean Pmportion Correctly Classified = .793 

- -- ---- - - - - - - - --- - - -- - -- - 

Classified Graup of Origin 
Actual Group Sample - ---- - --- 
of Origin Size Kuthai Mainstem Crescent Trapper ----------------- --- -- 
Kuthai 91 0.978 0.011 0.011 0.000 
Trapper 98 0.000 0.827 0.143 0.031 
Mainstem 160 0.019 0.175 0.738 0.069 
Crescent 100 0.000 0.120 0.030 0.850 

Wan Proportion Correctly Classified = .848 

Classified Group of Origin 
A c t u a l  Group Sample -- --------- 
of Origin Size Tatsamenie Mainstem Speel 

- 
b a n  Proportian Correctly Classified = .816 



Table 13. Classification matrices from discriminant function analyses of age 
1.2 sockeye salmon scales used to  al locate  Dis t r ic t  111 catches. 

Classified G r u u p  of Origin 
Actua l  Grouq? Sarmple --- -------- - 
of Origin Size Tatsamenie Kuthai Trapper Mainstem Crescent speel 

- -- - - -- - - - - --- - 

Tatsamenie 64 0.609 0.000 0.094 0.188 0.000 0.109 
I C u t h a i  100 0.020 0.980 0.000 0.000 0.000 0.000 
Trapper 42 0.000 0.024 0.429 0.190 0.214 0.143 
Mains tem 98 0.122 0.020 0.184 0.480 0.031 0.163 
Crescent 88 0.000 0.000 0.114 0.023 0.716 0.148 
s-1 150 0.027 0.000 0.040 0.173 0.007 0.753 

ban Proportion Correctly Classified = .661 

- - - - - - - - --- 

Classified Group of Origin 
Actual G r o u p  Sample -------- -- 
of Origin Size Tatsamenie Kuthai Mainstem Crescent Speel 
----------------- -- --- -- 
Tatsamenie 64 0.625 0.000 0.266 0.000 0.109 
K u t h a i  100 0.030 0.970 0.000 0.000 0.000 
Mainstem 98 0.153 0.020 0.571 0.092 0.163 
Crescgnt 8 8 0.023 0.000 0.102 0.773 0.102 
s-1 150 0.020 0.000 0.167 0.013 0.800 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mean Propartion Correctly Classified = -748 

--- -- 
Classified Graup of Origin 

A c t u a l  Group Sample --- - ----------- ---- 
of Origin Size T a t m e  E-Cuthai Trapper Crescent Speel ------------------ ------------------- 
Tatsamenie 64 0.641 0.000 0.141 0.000 0.219 
fcuthai 100 0.030 0.970 0.000 0.000 0.000 
Trapper 42 0.048 0.024 0.595 0.238 0.095 
Crescent 88 0.034 0.000 0.114 0.739 0.114 
-1 150 0.067 0.000 0.100 0.013 0.820 ------------- ----- 

Mean Proportion Correctly Classified = .753 



Tab1 e  13. Class i f i ca t ion  matrices from discriminant function analyses of age 
1 . 2  sockeye salmon scales  used t o  a1 1  ocate  D i s t r i c t  11 1  catches 
(conti  nued) . 

- --- -- - - - - - - 

Classified Group of Origin 
ktual  Group sample --- - -- 
of Origin Size Kuthai Trapper Mainstem Crescent Speel 

Kuthai 100 0.990 0.000 0.010 0.000 0.000 
Trapper 42 0.024 0.476 0.190 0.190 0.119 
Wnstem 98 0.020 0.194 0.541 0.031 0.214 
Crescent 88 0.000 0.102 0.034 0.727 0.136 
-1 150 0.000 0.047 0.173 0.007 0.773 

Mean Proportion Correctly Classified = .702 

- - -- - - - 

Classified Grorq? of Origin 
Actual Group Sample - 
of Origin Size Kuthai Trapper Mainstem Speel 

Kuthai 100 0.990 0.000 0.010 0.000 
TrapPer 42 0.024 0.619 0.214 0.143 
bainstem 98 0.020 0.204 0.571 0.204 
-1 150 0.000 0.040 0.173 0.787 - - - 

Mean Proportion Correctly Classified = ,742 

Classified Group of Origin 
Actual Group Sample -- -- --------- 
of Origin Size TatsaDPenie Kuthai Trapper Speel 

Man Proportion Correctly Classified = .795 

Classified G- of Origin 
Actual Gratp Sample - -- 
of Origin Size iCu tha i  Mainstem Crescent Speel 

Kutha i  100 
Mainstem 98 
Crescent 88 
-1 150 

Mean Proportion Correctly Classified = .a15 



Table 13. Classification matrices from discriminant function analyses of age 
1 . 2  sockeye salmon scales used to  al locate  Dis t r ic t  111 catches 
(continued) . 

Classified Graup of Origin 
Actual Group Sample -- ----- - 
of Origin Size T a t m e  Kuthai Crescent Speel -------- - 

Tatsamenie 64 0.688 0.000 0.031 0.281 
Icuthai 100 0.030 0.970 0.000 0.000 
Cres~ent 88 0.045 0.000 0.807 0.148 

-1 150 0.067 0.000 0.013 0.920 

Mean Proportion Correctly Classified = .846 

Classified (Sroup of Origin 
Actua l  G m q  Sample ---- - -- --- 
of Origin Size Trapper Mainstem Crescent Speel 

TraPPer 42 0.476 0.190 0.143 0.190 
Mainstem 98 0.224 0.531 0.020 0.224 
Crescent 88 0.125 0.034 0.705 0.136 
-1 150 0.060 0.173 0.013 0.753 
----------- - ---------- ------- 

Mean Praportion Correctly Classified = ,616 

Classified Group of Origin 
Actual G ~ f l l ~  w l e  ........................... 
of Origin Size Kuthai Trapper Speel 

Kuthai 100 1.000 0.000 0.000 
Trapper 42 0.024 0.786 0.190 
s-1 150 0.000 0.067 0.933 
-------------- .......................... 

Mean Proportian Correctly Classified = .906 

---------Fp------p-------- - 
Classified Group of Origin 

Actual Group Sample --- .................... 
of Origin Size Mainstem Crescent Speel 
---- ........................................... 
Mainstem 98 0.724 0.041 0.235 
Crescent 88 0.068 0.807 0.125 
-1 150 0.200 0.007 0.793 

Mean Pmprtion Correctly Classified = .775 



Table 14. Classification matrices from discriminant function analyses of age 
1.3 sockeye salmon scales used to  al locate  Canadian Taku River and 
Canyon Island catches. 

- -- -- - - - - - -  
Classified Group of Origin 

A c t u a l  Group Sample ---- -------- --------.---------- 

of Origin Size Tatsamenie Kuthai Trapper Mainstem --- --- ----- -- ---- -- ------ 
Tatsamenle 100 0.810 0.070 0.060 0.060 
I C u t h a i  91 0.099 0.890 0.011 0.000 
Trapper 98 0.010 0.000 0.827 0.163 
Mainstem 160 0.081 0.025 0.231 0.663 

- 

Mean Proportion Correctly Classified = .794 

Classified Group of Origin 
A c t u a l  Grmq3 Sample - ------------ ---- 
of Origin Size Tatsamenie Trapper Mainsten ----- - - - 
Tatsaiwnie 100 0.870 0.060 0.070 

98 0.010 0.765 0.224 
Mainstem 160 0.106 0.262 0.631 -- ----- -- 

Mean Proportion Correctly Classified = .756 

----- ----------------a -- 
Classified Group of Origin 

Actual Group Sample - - -- ------- 
of Origin Size K u t h a i  Trapper Malnstem 

- 

K u t h a i  9 1 0.978 0.000 0.022 
Trapper 98 0.000 0.837 0.163 
Mainstem 160 0.025 0.225 0.750 ---------- --------------- 

Mean Prqprtion Correctly Classified = .855 

- - -- - - - - 

Classified Group of Origin 
Actual Group Sample - ---------- ----- 
of Origin Size K u t b a i  Mainstem 

K u t h a i  9 1 
Mainstem 160 

Mean Proportion Correctly Classified = ,970 



Table 15. C lass i f i ca t ion  matrices from discriminant function analyses of age 
1.2 sockeye salmon scales  used t o  a l l o c a t e  Canadian Taku River and 
Canyon Is1 and catches. 

- --- --- --- 
Classified Group of Origin 

A c t u a l  Group Smple - - 
of Origin Size Tatsamenie Kuthai Trappr Mainstem --- - ----- ------- 
Tatsamenie 64 0.672 0.000 0.094 0.234 
Kuthai 100 0.020 0.980 0.000 0.000 
=4T=r 42 0.048 0.024 0.690 0.238 
Mainstem 98 0.163 0.020 0.235 0.582 

--- ----- 
Mean Proportion Correctly Classified = .731 

- 
Classified Group of Origin 

A c t u a l  Group Sample -- 
of Origin Size T a t m e  Kuthai Trapper 

Tatsamenie 64 
Kuthai 100 
T=PPf=r 42 

Mean Proportion Correctly Classified = .891 

--- -- ------ ------- 
Classified Group of Origin 

A c t u a l  Group Sample ---- ------- 
of Origin Size Kuthai Trapper Mainstem 

--------------- --- 
Kuthai 100 0.990 0.000 0.010 
Trapper 42 0.024 0.619 0.357 
Mainstem 98 0.020 0.245 0.735 
-- --- - ----- -- --- 

Mean Proportion Correctly Classified = .781 

Classified Gmup of Origin 
A c t u a l  Group Sample ---------- 
of Origin Size Tatsamenie JSuthai Mainstem 

--- -- -- 
Tatsamenie 64 0.672 0.000 0.328 
Kuthai 100 0.030 0.970 0.000 
Mainstem 98 0.245 0.01 0.745 
-- --- - --- -- 

Mean Proportion Correctly Classified = .796 



Table 16. Age class-specific stock composition estimates and 90% confidence 
intervals  calculated from scale pattern analysis of age 1.3 sockeye 
salmon in the Di s t r i c t  11 1 , supplemental southern Dis t r ic t  11 1 ,  and 
Taku River commercial g i l lne t  f i sher ies ,  and the Taku River escape- 
ment by s t a t i s t i c a l  week, 1986. 

-- - - - - -- - 

Classification Group 
Statistical Sample -- 

Fishery Week Size Tatsamenie Kuthai Trapper Mainstem Crescent Sped 

.770+_. 239 

.623+. 185 

.27Dy. 125 

.040.r.061 

.043+. 077 
Trace 
Trace 

.019+. 088 
Trace 
Trace 

.05%. 146 

.160+. 164 
-4232.226 
.780+. 249 
.447*. 260 
.296+. 212 
.232+. 202 
.0972. 170 

Trace 
.127+. 196 

.042+_. 102 

.008+. 058 

.118_+. 116 

.log_+. 122 

.096f. 134 

.119*. 123 

.044+. 101 

.190+. 154 
Trace 

.175+. 154 

.043+_. 137 

.058+. 129 

.021f. 131 
Trace 

.002+. 156 

. lo*. 160 

.08l+_. 167 

.098+. 161 

. loo+-. 135 

.132+. 188 
- - -- - - - - 

111 
(south End) 

27 25 Trace .114+.169 .267+.351 .427+_.380 .191f.252 Trace 
28 90 .039+.113 .031_+.059 .382+.237 .275+.274 .274+.169 Trace 
29 94 .072+.085 Trace .377+.204 .161+.201 .39Q.162 Trace 
30 100 .093+.112 .013+.050 .141+.204 .109_+.229 .485+.211 .16e.176 
3 1 59 .14%.174 .006+.061 .094+.240 .13%.294 .341+.242 .28Q+.259 

- -- - - - - - - 

Taku River 
27 68 Trace .56%.135 .346+.171 .085+.149 
28 100 .020+.088 .229+.119 .558+.215 .193+.221 
29 100 .021+.080 .082+.079 .672+.229 .225+.246 
30 114 .144+.112 .023+.052 .588+.275 .185+.226 
31 99 .255+.146 .007+_.056 .48&.217 .254+_.232 
32 62 .394+.213 .031_+.099 .197+.232 .378f.280 
33 56 .426+.185 Trace .218*. 252 .356+. 298 
34-35 26 .310+.247 Trace .368+.393 .323+_.440 
---- 

Taku River 25 43 Trace .94*.073 Trace .051+.073 
Escapemnt 26 100 Trace .817+.093 .129f.095 .055+_.098 

27 
28 

100 Trace .57%.112 .287_+.138 .134+.132 
100 .OOS+.O75 .187+.109 .690+_.221 .116+.226 

29 100 .117+.107 .046_+.064 .804+.225 .033_+.229 
30 100 .275+.145 .02*.062 .588+.216 .117+_.217 
31 loo .268+. 129 Trace .322+.217 .411+.249 
32 96 .475+.154 Trace .001+.180 .525+.244 
33-35 100 .414+.179 .0322.085 .045+.173 .510+-.238 

1/ Escapement samples were taken in fishwheels a t  Canyon Island. 



Table 17. Age class-specific stock composition estimates and 90% confidence 
intervals  calculated from scale  pattern analysis of age 1 . 2  sockeye 
salmon in the Dis t r i c t  11 1 ,  supplemental southern Dis t r ic t  11 1 ,  and 
Taku River commercial g i l lne t  f i sher ies ,  and the Taku River escape- 
ment by s t a t i s t i c a l  week, 1986. 

Classification G r o u p  
Statistical Sample ---- --- 

Fishery Week Size Tatsamenie Kuthai Trapper Mainstem Crescent Speel 

2 1 Trace 
100 Trace 
89 Trace 
103 .165+. 208 
93 .224+.256 
54 .319+.313 
70 .6211.282 
70 .383+.344 
65 .415:.313 

.ooo+. 000 

.011+.028 
Trace 

.134+. 354 

.061+. 406 

.331+.256 
Trace 

.046+. 438 

.024i. 156 

Trace 
Trace 

.076+. 119 

.12%. 380 

.237+. 469 
Trace 
Trace 

.111+.569 - 
Trace 

Trace 
Trace 

.01%.053 

.062$. 167 

.19%. 221 
Trace 

.023+. 090 

.071+. 189 
Trace 

Taku River 
27 
28 
29-30 
31-35 

.173+. 538 
Trace 
Trace 

..092+. 236 
Trace 

.- 

.061+_.203 .171+.972 .12%1.134 .032+.410 .441+.646 

.156?.179 .229+.602 .32&+.589 .154+_.314 .135+_.345 

.034+.088 .242+.536 .22Qt.507 .254+.317 .251+.339 

.021+.064 .058+_.308 Trace .211+_.260 .617f.318 
Trace Trace .309$.328 .074+_.125 .612f.322 

--- -- 

.995+. 047 Trace Trace 

.919+.124 .066+.151 .015t.157 

.432+. 193 Trace .498+.366 

.013+.069 .049_C;388 .588+_.618 

Taku River 25 
m t  26 

I/ 27 
2 8 
29 
30 
31 
32 
33-35 

.008+. 051 

.02Q+_. 041 
Trace 
Trace 

.123+. 209 

.113+.219 

.424+. 494 

.307+. 320 

.541+. 531 

.9922.052 

.980c_. 040 

.959+. 033 

.7ll+. 077 

.449+,. 140 

.284+_. 124 

.113_+. 169 
Trace 

.082+_. 126 

Trace 
Trace 
Trace 
Trace 

.006*. 209 

.067+. 253 

.025+_.416 
Trace 
Trace 

Trace 
Trace 

.0412.034 

.289+-. 077 

.422*.341 

.531+. 382 

.438_+. 702 

.693+. 320 

.377+. 533 

1/ Escapement samples were taken in fishwheel s a t  Canyon Island. 



Table 18. Estimated contribution of sockeye salmon stocks to  the Dis t r ic t  111 
g i  11 net f i s hery , 1986 (not i ncl udi ng speci a1 openi ngs ) . 

stat 
!du!k - 

25 

WX C . I .  1/ 
laar URE Total 

Kuthai 
TraFp?r 
W t m  
~a-a 
crucalt 
spacl 
Tota l  

Kuthai 
Rwu 
m a  
?a-e 
Crakant 
spec1 
Total  

mthai 
haRar 
Mainetm 
T a w e  
hs&snt 
spsal 
Tota l  

mthai 
Trapper 
Fainst5 
Ta-e 
-t 

-1 
Tota l  

K u M  
m r  
-ten 
T a t s . e  
m e s c e n t  
speel 
Tota l  

Kuthai 
*am= 
Mainstan 
Tatsancnie 
Cresrnt 
ST-1 
Tota l  

Kuthai 
T=Gwr 
t-wm3tan 
Tatsamarie 
CLaca\.t 
spsel 
Total  

KUthai 
narmr 
PwPstan  
T a t m e  
crescent  

Ed  
mthai 

k i n s t e m  
Tatsllmale 
Crrrart 
spccl 
Tota l  

Tutad Kuthai 1.979 2,217 0 182 0 4.378 3.860 4.896 6.4% 
TraFpr 523 14.401 28 3.538 6 18,516 16.363 20.669 2 6 . S  
-61 578 10.617 8.789 884 145 21.013 18.317 23.709 30.5% 
'I%tsamUe 2.345 8.592 258 3.315 23 14,593 13.155 16.031 21.2% 
Crescent 437 4.031 88 818 118 5,492 4,- 6,- B . O X  
-1 1,937 2.485 22 363 37 4.844 3,331 6.337 7 . m  
~ o t a l  7.799 42.343 9.185 9,180 329 58.836 100.C4 

1 /  Confidence intervals  are  minimum estimates based on the 
allocation of the 1.2 and 1.3 age classes.  



Table 19. Estimated contribution of sockeye salmon stocks t o  the supplemental 
southern Dis t r ic t  11 1 g i l l ne t  f ishery,  1986. 

Statistical 
EJeek 

Age G m u p s  
90% C.I. 1/ 

1.2 1.3 0.f 2.+ Other Total L w r  Upper Percent 
- -  - 

27 Kuthai 
(7/01-7/02) Trapper 

Mainstem 
Tatsamenie 
Crescent 
SPeel 
Total 

28 Kuthai 
(7/07-1/08) Trapper 

Mainstem 
Tatsamenie 
Crescent 
SPeel 
Total 

29 Kuthai 
(7/15-7/16) Trapper 

Mainstem 
Tatsamenle 
Crescent 
Speel 
Total 

30 Kuthai 
(7/22-7/23) Trapper 

Mainstem 
Tatsarnenie 
Crescent 
Speel 
Total 

31 Kuthai 
(7/30-7/31) happer 

Mainstem 
Tatsamenie 
Crescent 
speel 
Total 

Total Kuthai 46 43 0 5 0 94 52 136 2.4% 
happer 14 1 56 1 0 148 0 850 659 1,041 21.6% 
Mainstem 212 407 332 44 11 1,006 799 1,213 25.5% 
T a t m e  36 167 3 44 0 250 170 330 6.396 
Crescent 165 787 10 118 13 1.093 948 1,238 27.7% 
-1 420 196 1 34 0 65 1 5 14 788 16.5% 
Total 1,020 2,161 346 393 24 3,944 100.0% 

1/ Confidence intervals  a re  minimum estimates based on the allocation of the 
1.2 and 1.3 age classes. 





Table 21. Estimated contribution of sockeye salmon stocks to the 1986 Canadian 
Taku River commercial gi 11 net f ishery.  

Age Class 
Statistical 90% C. I. 1/ Effort 

WeeL: 1.2 1.3 O.+ 2.+ Other Total Lower Vpper Percent (Boat Days) CRJE 
- 

27 Kuthai 233 233 0 18 0 484 432 536 69.5% 7 69.14 
(6/30-7/01) Trappr 0 142 0 28 0 170 124 216 24.4% 24.29 

Mainstetn 0 35 6 1 0 42 -5 89 6.0% 6.00 
Tatsab=nie 1 0 0 0 0 1 -10 12 0.1% 0.14 
Total 234 410 6 47 0 697 100.G% 99.57 

28 Kuthai 383 333 0 13 0 729 590 868 34.8% 24 30.38 
(7/07-1/10) Tragper 28 812 0 156 0 996 862 1,130 47.5% 41.50 

Mainstan 6 281 41 9 0 337 120 554 16.1% 14.04 
Tatsanenie 0 29 0 5 0 34 -56 124 1.6% 1.42 
Total 417 1,455 41 183 0 2,096 100.0% 87.33 

29 Kuthai 98 103 0 19 0 220 141 299 11.4% 30 7.33 
(7/14-7/17) Trapper 0 844 0 275 0 1,119 1,022 1,216 58.2% 37.30 

-tan 112 283 88 37 10 530 315 745 27.5% 17.67 
Tatsamenie 16 26 0 13 0 55 -33 143 2.9% 1.83 
Total 226 1,256 88 344 10 1,924 100.0% 64.13 

30 Kuthai 89 65 0 4 0 158 47 269 3.9% 33 4.79 
(7/21-7/24) Trapper 0 1,832 3 237 0 2,072 1,902 2,242 51.8% 62.79 

Mainstem 103 523 649 18 0 1,293 865 1,721 32.3% 39.18 
Tatsamenie 14 407 8 51 0 480 264 696 12.0% 14.55 
Total 206 2,827 660 310 0 4,003 100.0% 121.30 

3 1 Kuthai 3 11 0 0 0 14 -44 72 0.5% 20 0.70 
(7/28-7/30) Trapper 13 753 1 253 0 1,020 774 1,266 35.1% 51.00 

Mainst- 154 395 634 40 0 1,223 957 1,489 42.1% 61.15 
Tatsmenie 91 395 11 153 0 650 479 821 22.4% 32.50 
Total 261 1,554 646 446 0 2,907 100.0% 145.35 

32 Kuthal 1 19 0 1 0 21 -20 62 1.8% 10 2.10 
(8/04-8/05) l'rap~er 4 122 1 38 0 165 66 264 13.8% 16.50 

b%..inSt~ 51 235 346 15 0 647 522 772 54.1% 64.70 
Tatsamenie 30 245 7 80 0 362 267 457 30.3% 36.20 
Total 86 621 354 134 0 1,195 100.0% 119.50 

33 Kuthai 1 0 0 0 0 1 -1 3 0.1% 8 0.13 
(8/11-8/12) apPer 2 118 0 42 0 162 85 239 20.0% 20.25 

M3Irlst-m 23 153 201 14 0 391 300 482 48.4% 48.88 
Tatsamenie 14 172 5 63 0 254 196 312 31.4% 31.75 
Total 40 443 206 119 0 808 100.0% 101.00 

34-35 Kllthai 2 0 0 0 0 2 -3 7 0.2% 16 0.13 
(8/18-8/26) Trapper 6 113 1 31 0 151 70 232 13.6% 9.44 

bw~nstm 69 147 451 10 12 689 585 793 62.1% 43.06 
Tatsamenie 41 165 8 53 0 267 198 336 24.1% 16.69 
Total 118 425 460 94 12 1,109 100.0% 69.31 

- 

Total ICuthai 810 764 0 55 0 1,629 1,410 1,848 11.0% 148 11.01 

=WFr 53 4,736 6 1,060 0 5,855 5,452 6,258 39.7% 39.56 
Mainsten 518 2,052 2.416 144 22 5.152 4,493 5,811 35.0% 34.81 
Tatsamenie 207 1,439 39 418 0 2,103 1.739 2,467 14.3% 14.21 
Total 1.588 8,991 2,461 1,677 22 14,739 100.0% 99.59 

1/ Confidence intervals  are  minimum estimates based on the allocation of the 
1.2 and 1 .3  age classes.  



Tab1 e 22. Estimated proportions of sockeye salmon stocks in f i  shwheel catches 
by age class a t  Canyon Island, Taku River, 1986. 

Age Class 

1.2 1.3 O.+ 2.+ Other 
Stat 
Week Total --- 

0.970 
0.000 
0.025 
0.005 

24-25 K ~ t h a l  0.992 
(6/14-6/21) Trapper 0.000 

Mainstem 0.000 
T a t m e  0.008 

26 Kuthai 0.980 
(6/22-6/28) Trapper 0.000 

Mainstem 0.000 
Tatsamenie 0.020 

27 I C u t h a i  0.959 
(6/29-1/05) Trapper 0.000 

Mainstem 0.641 
T a t m e  0.000 

28 Kuthal 0.711 
(7/06-7/12) Trapper 0.000 

Mainstem 0.289 
Tatsamenie 0.000 

29 Kuthai 0.449 
(7/13-7/19) Trapper 0.006 

Mainstem 0.422 
Tatsamenie 0.123 

30 ICuthai 0.284 
(7/20-7/26) Trapper 0.067 

minstem 0.537 
Tatsarmenie 0.113 

31 I(uthal 0.113 
(7/27-8/02) Trapper 0.025 

Malnstem 0.438 
Tatsamenie 0.424 

32 I C u t h a i  0.000 
(8/03-8/09) Trapper 0.000 

Mainstem 0.693 
Tatsamenie 0.307 

33-35 Kuthai 0.082 
(8/10-8/24) Trapper 0.000 

Hainstem 0.377 
Tatsamenie 0.541 

1/ Confidence intervals  a re  minimum estimates based on the a1 location of the 
1 . 2  and 1 .3  age classes.  



Tab1 e 23. Estimated catches, escapements, total  re turns,  and  exploitation rates 
of Snettisham and Taku River sockeye salmon, 1986. 

District 111 Inriver Total Total Exploitation 
Stock G r o u p  Catches Catch Catch Escapement Run Rates 

--------- -- ---- ------- 
Crescent Lake 6,585 0 6,585 3,414 9,999 0.659 
Speel Lake 5,495 0 5,495 5,857 11,352 0.484 

------ ----A 

Snettisham Total 12,080 0 12,080 9,271 21,351 0.566 

L. Trapper Lake 19,366 5,855 25,221 13,820 39,041 0.646 
Tatsamenie Lake 14,843 2,103 16,946 11,368 28,314 0.599 
Kuthai Lake 4,472 1,629 6,101 N/D N/D ND 
Mainstem Spawners 1/ 22,019 5,152 27,171 - - N/D N/D -- ND 

Taku Total 60,700 14,739 75,439 90,370 165,809 0.455 

Total (all systems) 72,780 14,739 87,519 99,641 187,160 0.468 - - - ------.- 

1/ Comprised of samples taken from mainstem, r ive r ,  and slough spawners a t  the 
lower Taku and Nakina Rivers and the Hackett River. 



F i g u r e  1 .  Taku River  and P o r t  S n e t t i s h a m  d r a i n a g e s .  



Figure 2. Dis t r ic t  111 g i l lne t  fishing area, with subdistr ic ts .  Shaded area 
represents the portion of the d i s t r i c t  open in the supplemental 
fishery. 
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Figure 3. Typical age 1.  sockeye salmon sca le  showing the zones used 
t o  measure scale  pat terns .  



Width of First Freshwater Zone 
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Figure 4. Size of the f i r s t  zone of freshwater growth measured from scales 
of age 1.3 and 1.2 sockeye salmon sampled a t  the Nakina River car- 
cass weir, Kuthai Lake, and the lower portions of the Nakina River, 
1986. 
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Figure 5. Number of circul i  and s ize of the f i r s t  freshwater growth zone mea- 
sured from scales of age 1.3 sockeye salmon sampled from escapements 
of the principal stock groupings contributing t o  the Distr ic t  111 
f ishery,  1986. 
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Figure 6.  Number of c i r c u l i  and s i z e  of the f i r s t  marine growth zone measured 
from sca les  of age 1.3 sockeye salmon sampled from escapements of 
the principal  stock groupings contr ibut ing t o  the D i s t r i c t  111 f i sh -  
ery ,  1986. 
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Figure 7 .  Estimates of the percent contributions of age 1 .3  and 1 . 2  Taku River 
stock groupings to  the t radi t ional  Dis t r ic t  111 f ishery,  Canyon 
Island fishwheel catches, and the Canadian Taku River fishery, 1986. 
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Appendix Tab1 e  1  . S c a l e  p a t t e r n  v a r i a b l e s  . 

Variable No. Description 
__-_________-__-_-----------_--_-------------------_--------- 

First Freshwater (EW) Annular Zone 
------_I------------------__ 

Number of circuli in the zone 
Distance across the zone 
Distance: scale focus (CO) to the second circulus in zone (C2) 
Distance: CO to C4 
Distance: CO to C6 
Distance: CO to C8 
Distance: C2 to C4 
Distance: C2 to C6 
Distance: C2 to C8 
Distance: C4 to C6 
Distance: C4 to C8 
Distance: fourth fman the last circulus of zone to end of zone 
Distance: second from the last circulus of zone to end of zone 
Distance: C2 to end of zone 
Distance: C4 to end of zone 
Relative Distance: (Variable #3)/(Variable #2) 
Relative Distance: (Variable #4)/(Variable #2) 
Relative Distance: (Variable #5)/(Variable #2) 
Relative Distance: (Variable #S)/(Variable #2) 
Relative Distance: (Variable #?)/(Variable #2) 
Relative Distance: (Variable #8)/(Variable #2) 
Relative Distance: (Variable #9)/(Variable #2) 
Relative Distance: (Variable #lO)/(Variable #2) 
Relative Distance: (Variable #ll)/(Variable #2) 
Relative Distance: (Variable #12)/(Variable #2) 
Relative Distance: (Variable #13)/(Variable #2) 
Average Distance between circuli: (Variable #2)/(Variable #1) 
Number of circuli in the first 3/4 of the zone 
Maximum distance betveen two adjacent circuli in the zone 
Relative Distance: (Variable #29)/(Variable #2) 

Freshwater Plus Grawth (PG) _ - _ _ _ _ - - _ ~ _ - - -  
Number of circuli in the zone 
Distance across the zone 

Cambined Freshwater Zones 

65 Total n&r of circuli in the ccanbined zones 
66 Total distance across the combined zones 
67 Relative Distance: (Variable #2)/(Variable #66) 

-------------- 



Appendix Table 1  . Scale p a t t e r n  va r iab les  (cont inued) .  

Variable No. Description 

First Freshwater (EW) Annular Zone 
........................... 
Number of circuli in the zone 
Distance across the zone 
Distance: end of EW (EFW) to the third circulus in zone (C3) 
Distance: EFW to C6 
Distance: EFW to C9 
Distance: EFW to C12 
Distance: EFW to C15 
Distance: C3 to C6 
Distance: C3 to C9 
Distance: C3 to C12 
Distance: C3 to C15 
Distance: C6 to C9 
Distance: C6 to C12 
Distance: C6 to C15 
Distance: C9 to C15 
Distance: sixth from the last circulus of zone to erad of zone 
Distance: third from the last circulus of zone to end of zone 
Distance: C3 to end of zone 
Distance: C9 to end of zone 
Distance: C15 to end of zone 
Relative Distance: (Variable #72)/(Variable #71) 
Relative Distance: (Variable #73)/(Variable #?I) 
Relative Distance: (Variable #74)/(Variable #71) 
Relative Distance: (Variable #75)/(Variable #71) 
Relative Distance: (Variable #76)/(Variable #?I) 
Relative Distance: (Variable #??)/(Variable #?I) 
Relative Distance: (Variable #78)/(Variable #71) 
Relative Distance: (Variable #79)/(Variable #71) 
Relative Distance: (Variable #80)/(Variable #?I) 
Relative Distance: (Variable #81)/(Variable #71) 
Relative Distance: (Variable #82 ) / (Variable #71) 
Relative Distance: (Variable #83)/(Variable #71) 
Relative Distance: (Variable #84)/(Variable #?I) 
Relative Distance: (Variable #85)/(Variable #71) 
Relative Distance: (Variable #86)/(Variable #71) 
Average distance between circuli: (Variable #71)/(Variable #70) 
Number of circuli in the first 1/2 of the zone 
Maxirmun distance between t m  adjacent circuli in the zone 
Relative Distance: (Variable #107)/(Variable #?I) 



Appendix Table 2. C lass i f i ca t ion  matrices from discriminant function analyses 
of age 1 .2  and 1 .3  sockeye salmon sca les  used inseason t o  
a1 1  ocate  D i s t r i c t  11 1  catches. 

--------- -- 
Age 1.3 --- 

Classified Group of Origin 
A c t u a l G r o u p  Sample 
of Origin Size Snettisham Taku 

Snettisham 

Taku 

Mean Proportion Correctly Classified = 0.838 

Age 1.2 

Classified Gruup of Origin 
Actual Group Sample ----- 
of Origin Size Snettisham Taku -- --- --- - 
Snettisham 125 0.832 0.168 

Taku 128 0.234 0.766 
---- - - - - 

Mean Proportion Correctly Classified = 0.799 



Becaure the Alaaka Department of Firh and Game receives federal funding, all of itr 
public program and activities are operated free from discrimination on the barir of race, 
religion, color, national origin, age, sex, or handicap. Any perron who believes he or rhe 
haa been discriminated againrt rhould write to: 

O.E.O. 
U.S. Department of the Interior 
Waahington, D.C. 20240 
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